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International Welcome
Héctor Laiz, CIPM WG Dig., Argentina

It is my pleasure to welcome you to this 2nd DCC Conference. | would like to thank the
organizers for inviting me to open the event, but more importantly, for taking the effort to
organize this series of conferences with focus in the development of the Digital Calibration
Certificate. It's very important that our community come together and discuss how we will
implement this tool that we will be crucial for the quality infrastructure in a digital
environment, and not in the long term but tomorrow. This needs an international effort and
coordination to achieve global acceptance as reflected by the participation inf this
Conference and as | will present in my talk. So, many thanks to the Organizing Committee
and especially to Dr. Siegfried Hackel for his efforts in developing the DCC and also for
organizing this event.

Developments at the international, regional, and national levels

2nd DCC Conference

Developments at the s
international, regional and .
national levels /

Héctor Laiz o
INTI, Argentina /
CIPM Member

Instituto

Ministerio de P F .
gi?;’f‘:o'mg‘.a é Desarrollo Productivo ¢
Industrial 7 Argentina n

INTI eee oo
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CIPM Task Grup on the Digital Sl

Terms of reference gg!ilt:Ml
*To develop and establish a world-wide uniform, unambiguous and secure
data exchange format for use in loT networks based on the International
System of Units (SI) described in the current Sl Brochure.
*To coordinate this effort with all relevant stakeholders by exploring and/or
establishing suitable liaisons.
*To propose suitable actions towards making the SI Brochure machine
readable
International Conference for Weights and Measures CIPM Task Group on the Digital S|
CIPM Task Grup on the Digital Si CIPM
Members Digital Sl
Joachim Ullrich (chair) PTB
Martin Milton BIPM
Thomas Liew A*STAR
James Olthoff NIST
Alan Steele NRC
Ismael Castelazo CENAM
Yuning Duan NIM
Héctor Laiz INTI
Martyn Sené NPL
International Conference for Weights and Measures CIPM Task Group on the Digital S|
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CIPM Task Grup on the Digital Sl CIPM
Summary of decisions & next steps — last meeting Digital S|

Joint statement of Intent
- signature of the Joint Statement as scon as passible in a meeting between representatives of OIML, CODATA/ISC, IMEKQ, and the CIPM as
suggested by the TG.

Core Metrological Terms

- It was agreed that the definition of the CMTs should, on a long run, support highest levels of digitalization requirements.

- It was further agreed that efforts in this direction should not jeopardize the urgently needed short-time activities for proceeding with the
actual metrology use-cases (SI-Brochure, CODATA fundamental constants, DCC, KCDB, CoCM).

Harmenization of unit formats

- The suggestion by the EG based on consultations with the use-cases teams and due within two months from now will be discussed in a
meeting of the SCT end of March / beginning of April.

Forum D&M

- Collection of further input to the “mission statement” will be conducted.

International Conference for Weights and Measures CIPM Task Group on the Digital S|

Joint Statement of Intent
On the digital transformation in the international scientific and quality infrastructure Digital SI

Recognising that

. governments, industry, academia, and civil society have been working toward comprehensive digital transformation for many
years, and, in so doing, are increasingly

establishing systems to collect, aggregate, analyse and interpret digital data;

introducing networked sensor systems for diverse scientific and industrial applications;

sharing data at local, natienal, regional, and international scales;

o0 o0

. the scientific community has made significant progress in establishing reliable foundations for digital data interchange and
management, including the FAIR principles for data management and stewardship;

. the organisations of the international quality infrastructure (metrology, accreditation, standardization, and conformity
assessment) have a critical role working together to ensure sustainable economic development;

. the International System of Units (SI) plays a particular role in the international quality infrastructure providing confidence in the
accuracy and global comparability of measurements needed for international trade, manufacturing, human health and safety,
protection of the environment, global climate studies, and scientific research;

. maintaining this confidence in the accuracy and global comparability of measurements will require the creation and adoption of
a full digital representation of the SI, including robust, unambiguous, and machine-actionable digital representations of units of
measurement and of measurement results and uncertainties;

International Conference for Weights and Measures CIPM Task Group on the Digital S|
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Joint Statement of Intent CIPM
On the digital transformation in the international scientific and quality infrastructure Digital SI

. progress on global challenges such as this requires the participation of, and critical thinking from, diverse communities;

. successfully effecting such a comprehensive digital transformation for metrology and ensuring its benefits are fully realised will
require the active participation of a wide range of stakeholders; particularly other members of the International Quality System;

We the undersigned undertake to support in a way appropriate to each organisation the development, implementation, and
promotion of the Sl Digital Framework as part of a wider digital transformation of the international scientific and quality
infrastructure.

International Conference for Weights and Measures CIPM Task Group on the Digital S|

27th CGPM - Draft Resolution B
On the global digital transformation and the International System of Units

Anticipating

« that maintaining and building confidence in accuracy and global comparability will require

creation of a full digital representation of the S, including robust, unambiguous, and machine-
actionable digital representations of units of measurement and of measurement values and
uncertainties;

—_—

« that successfully effecting such a comprehensive digital transformation will require
engagement with a wide range of stakeholders including, but not limited to, 1SO, IEC, OIML,
ILAC, CODATA, and other scientific, regulatory, and quality infrastructure communities;
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27t CGPM - Draft Resolution B
On the global digital transformation and the International System of Units

Encourages

e the CIPM to continue its outreach and engagement initiatives to ensure that the Metre Convention naturally
extends its role as the globally accepted anchor of trust for metrology into the digital era;
¢ the CIPM to undertake the development and promotion of an SI Digital Framework, which includes:

o aglobally accepted digital representation of the SI, compatible with and useable within digital data
exchange standards and protocols in addition to the ongoing use of existing non-digital solutions;

o facilitating use of digital certificates in the existing robust infrastructure for the world-wide recognition
and acceptance of national calibration and measurement capabilities;

o adoption of the FAIR principles {Findable, Accessible, Interoperable, and Reusable) for digital metrological
data and metadata, ensuring that other communities recognize the critical importance of metrological
traceability for measurement data as an established requisite for building trust;

SIM-M4DT

-
WG1 DIGITAL WG2 DIGITAL WG3 LAB-AUTOMATION WG4 LAB-AUTOMATICN
CALIBRATION CALIBRATION + REMOTE CALIBRATION SPANISH
CERTIFICATE CERTIFICATE ENGLISH
ENGLISH SPANISH

Regional exchange

Technical Committee
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Participants

16 NMls
INTI (Argentina) INMETRO (Brazil} CENAM (México}
INACAL (Peru) INDOCAL (Rep. Dom) INTN (Paraguay}
LCM (Costa Rica) CENAMEP (Panama) CENAME {Guatemala)
IBMETRO {Bolivia) TTBS (T&T) SKNBS (SK&N)
CIM (El Salvador) INM {Colombia) BBS (Belice)}
BNSI (Barbados) BHN (Honduras) NRC (Canada-Observer)

New metrological resources to ensure data quality in the
context of industry 4.0
Application of the DCC in two treazability Chains

« INTI and Industry INTI

«  Duration 18 months
« Focusin remote calibrations and DCC
*  Supported by the S+T+l Agency

Field vibration DMMs and
sensor Calibrators
Field
Calibrator ~ S€NsOr
SV110 Fluke
55XX
Secondary Fluke
standard 8588
Primary glifu&?

estandard
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Conclusions

¢ the Metre Convention will extend its role as the globally accepted anchor of trust
for metrology into the digital era;

e the CIPM is making the steps towards the development of an S| Digital Framework,
that facilitates the use of digital calibrations certificates

¢ We have projects and actions for the development of DCCs at regional and national
levels

¢ International dialogue and cooperation is essential for a global acceptance

Thank you!

laiz@inti.gob.ar

© NTIArg @intiargentina
O @INTlargentina @ canlaint
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PTB Welcome
Frank Hartig, Vice-President PTB, Germany

Ladies and Gentlemen, dear colleagues,

On behalf of PTB, | cordially welcome you to the second international conference on the
development of machine-readable and machine-understandable digital calibration
certificates.

Since the foundation of the Metre Convention and since the establishment of the
international system of units on May 20th, 1875 - almost 150 years ago — the field of
metrology has undergone developments that have been more fundamental than in any other
scientific field.

Digitalization has affected all communities within the field of metrology present in the over
100 countries that have joined the Metre Convention. These countries thus represent over
98% of the world’s strongest economies.

Machine-readable and machine-understandable communication has become indispensable
throughout the world — and establishing an infrastructure to support such technology has
presented us with special challenges. We must succeed in developing solutions and setting
standards that can unite all the domains within metrology. This includes defining a uniform
data format for the exchange of metrological data — that is, at least one value with an
associated specification of a unit.

Despite the many existing data formats, the Metre Convention is unmatched in its ability to
develop a leading format here.

Yet in truth, making this vision a reality requires only the will of all of those involved in the
creation of such standards.

With the necessary patience, we will then be able to guide it on its path from metrology
institutes to calibration laboratories, then to industry and scientific institutions, and finally to
the end users.

While this process may take many years, we can lay the foundation for it today. | am
confident that we will succeed and that, in the long run, metrologists will set a standard that
will be just as solid and unshakable as today's Sl units. Let us not miss this opportunity.

The worldwide developments concerning machine-readable and machine-understandable
calibration certificates have shown the way forward here and must be regarded as
pioneering. Such developments show that we are on the right track and that we can succeed
in creating a harmonized digital infrastructure for the dissemination of metrological
information. Throughout the world, scientific institutions, industrial companies, and calibration
service providers are now working on the development of digital certificates. One example is
the German Calibration Service (DKD) with its 13 technical committees representing various
domains, most of whom have agreed to develop the required data structures and guidelines
for DCCs.

We must now follow this momentum. | have no doubt that Professor Hackel and his team —
who have been a driving force behind machine-readable digital calibration certificates — will
welcome everyone who wants to participate in these developments.

The biggest challenge in the coming months will be to harmonize the individual disciplines
and domains, which — up to now — have communicated to only a small extent.
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For example, specifying a temperature, humidity, or barometric pressure inside a DCC
affects all domains, and it would therefore be beneficial to develop harmonized and
coordinated solutions that can be used by everyone.

Many of the developments already started will be presented to you in the coming days.
Personally, | would be very pleased if everyone contributed to these developments and if we
jointly developed solutions that can set a standard for DCCs worldwide. Like the fathers of
the Metre Convention, you too can help to shape digital metrology.

At this point, | wish you an interesting and successful event.
Vice-President

Dr.-Ing. Prof. h. c. Frank Hartig

Physikalisch-Technische Bundesanstalt Braunschweig und Berlin

Page 14 of 317



.:;'\a I 2"international DCC-Conference

Session “DCC-News”

Latest developments of the DCC
Presenting author Siegfried Hackel, PTB, Germany

siegfried.hackel@ptb.de

Additional authors Frank Hartig, Thorsten Schrader, Shanna Schénhals, Jan Loewe, Lutz
Doering, Benjamin Gloger, Justin Jagieniak, Daniel Hutzschenreuter, Gamze Séylev-Oktem
(all PTB, Germany)

dcc@ptb.de

Abstract

An overview of the latest developments since the first international DCC conference in
October 2020 will be given. The roadmap of the DCC is presented and the connection to the
conference programme is motivated. The connection between the new DCC scheme, the
good practice approach as well as the 100 days programme of the PTB is shown.

The last conference showed that the middleware between the IT of the laboratory and the
DCC as well as the middleware for generating the human-readable part of the DCC are
important. Likewise, digitalisation in the environment of the DCC has progressed further.
Developments in the area of DCC syntax are another focus.

The DCC is particularly important for use in industry. Great development potential is seen
here. A look at the requirements from this area and the activities of the stakeholders are
shown. The implementation of the DCC in these processes is discussed.

Calibrated sensors are playing an increasingly important role in production. Therefore,
another focus is set here. Here, as in the other areas, the quality and validation of the DCC
content is important.

Another focus will be the role of accreditation and IT security.
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14:15 Quality and Valldation of the 5 Verifying DCCs Hans Koch, da+d, Germany
DCC Digital Calibration Certificates (DCC) using the Quality Information Framework [Robert Brown, Mitutoyo America
14:30 &
(QIF) Corporation, USA
14:45 Using Schematron to Verify DCCs Gamze Séylev-Oktem, PTB, Germany
15" |DCC Helpdesk and DCC Summer School Thomas Krah, PTB, Germany
15" [Final Discussion and Further Steps Siegfried Hackel, PTB, Germany
Physikalisch-Technische Bundesanstalt ® Braunschweig und Berlin Nationales Metrologieinstitut
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Q7
The PTB-DCC-Team

alphabetical sequence

Benjamin Gloger
Daniel Hutzschenreuter
Frank Hartig
Gamze Soylev-Oktem
Jan Loewe
Justin Jagieniak
Lutz Doering
Shanna Schénhals
Thorsten Schrader

PIB

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut
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W
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o |
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é("f

© www fotalia

Physikalisch-Technische Bundesanstalt
Braunschweig und Berlin

Bundesallee 100

38116 Braunschweig

Germany

More questions? Please contact:

Dir. u. Prof. Dr. Siegfried Hackel Dr. Shanna Schénhals
Phone: +49 531 592-1017 -1240
E-Mail: siegfried.hackel@ptb.de shanna.schoenhals@ptb.de

' www.ptb.de/dcc

“ 2022-03-01
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DCC scheme version 3.0 and 3.1

Presenting author Benjamin Gloger, PTB, Germany
benjamin.gloger@ptb.de

Additional authors Siegfried Hackel, Frank Hartig, Thorsten Schrader, Shanna Schénhals,
Jan Loewe, Lutz Doering, Justin Jagieniak, Daniel Hutzschenreuter, Gamze S6ylev-Oktem
(all PTB, Germany)

dcc@ptb.de

Abstract
The results and discussions in the working groups formed at the first international DCC
conference have fed into the further development of the DCC scheme.

The presentation will discuss the changes from version 2.4 to the long-term available version
3.0 of the DCC scheme. Furthermore, it will be explained that the latest version 3.1.2 of the
DCC scheme is backwards compatible with the DCC scheme 3.0.

Examples will be used to show the advantages of using the latest version in the creation and
use of tables, both for the creator of DCCs and the user of DCCs. This will be discussed
using good practice examples.

) Physikalisch-Technische Bundesanstalt
‘/.‘ Braunschweig und Berlin
- Nationales Metrologieinstitut

DCC scheme version 3.0 and 3.1

Benjamin Gloger

Page 20 of 317
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DCC V. 3.X

EPB

Physikalisch-Technische Bundesanstalt B Braunschweig und Berlin

DCC Release

Nationales Metrologieinstitut

=  https://gitlab.com/ptb/dcc/xsd-dcc

I 0 Physikalisch-Technische Bundesanstall > O DEC > 0 xsd-dec I

Dcc ::S;ﬁ’}czisgsn " [713. ~ | frster| 1] % Fork |1

© dec pb

- 326 Commits & 2Branches <?20Tags [ 22,1 MBFiles E3 25.9 MB Storage
This repository contains the XML Schema Definition (XSD) for the DCC (Digital Calibration Certificate).

Mirrored from https://*****:*****@gitlab1.ptb.de/d-ptb/dcc/xsd-dec.git.
Pull mirroring updated 9 minutes ago.

pipeline

master v | wsd-dec/ |+ v

| History | find file IWehuJEIvH .i.va

EPIB <

N
Nationales Metrologieinstitut

7’ o \\\\

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin

Page 21 of 317



DCC 3.0

l
= (Calibration location l
»  <dcc:performancelocation> ,,l
= Universal descriptions (Text, Formulas and Files)
=  new Type <dcc:richContentType>
» Conformity Statements :_,l
* <dcc:conformity> '

refType, refld and Id on more elements

PIB

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

DCC 3.0 Breaking Changes

= Upgrade to D-SIv2.0.0

= Consistent use of dcc:name and dcc:description

=  Restructuring inside dcc:formula

= dcc:state has been renamed to dcc:status

= dccrefld is now an attribute inside statementMetadataType

PIB {:

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

Page 22 of 317

2"international DCC-Conference



‘I' P B
Q\a 2"international DCC-Conference

DCC 3.1

= Upgrade to D-SIv2.1.0
= XMLList

= Attribute Lists

* [mplementation of relative Uncertainty
= <dcc:relativeUncertainty>

= Extended softwareType
= Type of software
= |tem <dcc:installedSoftwares>

PIB 4:

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

© www fotalia.de

Physikalisch-Technische Bundesanstalt
Braunschweig und Berlin

Bundesallee 100

38116 Braunschweig

Germany

More questions? Please contact:

Dir. u. Prof. Dr. Siegfried Hackel Dr. Shanna Schénhals
Phone: +49 531 592-1017 -1240
E-Mail: siegfried.hackel@ptb.de shanna.schoenhals@ptb.de

www.ptb.de/dcc

2022-03-01

Page 23 of 317



:';'\‘ I 2"international DCC-Conference

DCC Good Practice
Presenting author Siegfried Hackel, PTB, Germany

siegfried.hackel@ptb.de

Additional author Frank Hartig, Thorsten Schrader, Shanna Schénhals, Jan Loewe, Lutz
Doering, Benjamin Gloger, Justin Jagieniak, Gamze Séylev-Oktem (all PTB, Germany)

dcc@ptb.de

Abstract

The basis for calibration reports for accredited calibration laboratories is the ISO / IEC 17025
standard. Section 7.8 specifies what the content of a calibration certificate is. Calibration
certificates issued outside the accredited environment are also based on this standard.

The resulting self-similarity can be used to make DCCs not only machine-readable and
executable, but also machine-interpretable. For this purpose, the utility model is discussed.
Based on the utility model, the technical expertise of calibrators and users and the Pareto
principle, good practice (GP) examples for temperature have been developed. These GP are
described and the transfer (abstraction) to other measurands is shown.

Page 24 of 317
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01

—

DCC-Excursion: J)\/

©: www.fotosearch.de

D C C G oo d P ra ct i ce | Level 5: Machine controllable Contents

=
Level 4: Machine readable and interpretable content |-=-

Level 3: Machine readable and executable content :wf.

| Level 2: Machine readable document

lLeveI 1: Digital document

e
[ | Level 0: Paper g ‘
T

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

02

Good Practice (GP)

» Calibration certificates have a degree of (self-) similarity
v’ Text
v" Formulas
v"  Tables
v _

High potential for optimization
and machine interpretable DCCs

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut
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03
Good Practice (GP)

| Evaluation of Good Practice (GP) |
A

(
| Documentation in many Ianguages>

I GP Temperature | GP for

- Pressure

PCC Pharma: DCC (Temp); - Humidity | eeee
DCR; DCA - Mass

2020 2021 | 2022

—— T >

PIB

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

04

The Utility-Model

Level 5: Machine controllable Contents -

GP D
pce

Level 4. Machine readable and interpretable content

Level 3: Machine readable and executable content

Level 2: Machine readable document

Level 1: Digital document

Level 0: Paper

P-I_B From: ,IDiS — Initiative Digitale Standards”. [Online]. see: htips://www.dke.de/idis

Physikalisch-Technische Bundesanstalt ® Braunschweig und Berlin Nationales Metrologieinstitut
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05

The basic idea for DCC -GP

(Self-) Similarity

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

06

Pareto-Principle!!
Looking into the DCC -Scheme

& PIB

Physikalisch-Technische Bundesanstalt ® Braunschweig und Berlin Nationales Metrologieinstitut
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07
Pareto (!) - quantity

|

- . I—]
| type [ sirealQuantityType
|

- si-real -
sizhybrid type [si;realQuantityType ]
| A=

e siyoridType T | [ siveallisomitist ]

type | sirealListXMLListType i

| sizrealListXMLList I
type ‘ sirealListXMLListType ]

dec:quantity
type | dcc:quantityType

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

08a
DCC-GP Temperature: Simplified

T —— Area e simplified
refType_areal fbasic_referenceValue Elements / Attributs
Reference value / K result1 basic_referenceValue
result1 basic_measuredValue
refType_area2 A
refType_area3 result1 basic_measurementError
- 306.248 result1 U (measurementError)
373.121 result1 basic_conformity
448.253 resulti basic_acceptanceLimitLower
523.319 . =
593154 result1 basic_acceptanceLimitUpper
Table continued
refType_area1 j§ basic_measuredValue basic_measurementErroreg..
Measured value/ K Measurement error [ K U (Measurement error)™ =
& VIM
refType_area?2
refType_area3
306.32 0.072 0.061 | 2 | 0.95 | normal
373.21 0.089 0.061 | 2 [ 0.95 | normal
448.36 0.107 0.061 | 2 | 0.95 | normal
523.31 -0.009 0.061 | 2 | 0.95 | normal
593.07 -0.084 0.061 | 2 | 0.95 | normal
Table continued ... S————
reftype_areat basic_measurementError
Lower acceptance limit / K Upper acceptance limit / K
refType_area2 | basic_conformity i -
refType_area3 basic_ acceptanceLimitLower | basic_ai u — t I
pass -0.23 0.23 o p Io n a
pass -0.23 0.23
pass -0.23 0.23
pass -0.30 0.30
1 pass -0.30 0.30
Physikalisch-Technische Bundesanstalt ® Braunschweig und Berlin Nationales Metrologieinstitut
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08bI
DCC-GP Temperature: Simplified

<dcc:list refType="gp tablel">
“dcc:quantity refE&pe:"basicﬁreferenceValue")
(’\ <dcc:name>
<dcc:content lang="de">Bezugswert</dcc:content>
<dcc:content lang="en">Reference wvalue</dcc:content>
</dcc:name>
<si:hybrid>
<si:reallListXMLList>
<si:valueXMLList>306.248 373,121 448.253 523.319 593.154</si:valueXMLList>
-<< <si:unitXMLList>\kelwvin</si:unitXMLList>
</si:reallListXMLList>
sl:realListXMLList>
<si:valueXMLList>33.098 99.971 175.103 250.169 320.004</si:valueXMLList>
<si:unitXMLList>\degreecelsius</si:unitxMLList>
</si:reallistXMLList>
</si:hybrid>
</dcc:iquantity>
<dcc:quantity re
<dcc:name>
<dcc:conl

‘ dec:quantityType

\
\
|
<dcc:conl
</dcc:name> |
<si:thybrid> ‘
<si:reall ‘
<si: |

<gi |
</slireal } |asi:reallistXMLList :

\

I

|

\

\

~i3+H

<sis rer?\l] type | sireallistXMLListType

dec:quantity

¢ | deciquantit e

</si:hybrid>

</dcc:guantity>
<dcc:quantity re
5

Physikalisch-Technische Bund talt m Br g und Berlin Nationales Metrologieinstitut

08bII

DCC-GP Temperature: Simplified

<dcc:list refType="gp tablel">
<dcc:quantity refType="basic referenceValue'>
<dcc:name>
<dcec:content lang="de">Bezugswert</dcc:content>
<dcc:content lang="en">Reference value</dcc:content>
</dcciname>
. —
<s51l:hybrid>
<silireallistXMLList>
<si:valueXMLList>306.248 373.121 448.253 523.319 593.154</si:valueXMLList>
<si:unitXMLList>\kelvin</si:unitXMLList>
</si:reallListXMLList>
<si:realListXMLList>
<si:valueXMLList>33.098 99.971 175.103 250.169 320.004</si:valueXMLList>
<si:unitXMLList>\degreecelsius</si:unitXMLList>
</gilsreallist¥MLList>
</sl:hybrid>
</dcc:guantity>
<dcc:quantity refType="basic measuredValue">
<dcc:name>
<dcc:content lan de'">Angezeigter Messwert Kalibriergegenstand</dcc:content>
<dccrcontent lang="en">Indicated measured value probe</dcc:conlenl>

</dcc:name>
<si:hybrid>
<si:reallListXMLList>
<si:va ueXMIT,ist>306.32 373.21 448.36 523.31 593.07</si:valusXMLlist>
<si:unitXMLList>\kelvin</si:unitXMLList>
</si:realListXMLList>
<si:reallListXMLList>
<si:valueXMLList>33.17 100.06 175.21 250.16 319.92</si:valueXMLList>
<si:unitXMLlist>\degreecelsius</si:unitXMLList>
</si:reallistXMLList>

Physikalisch-Technische Bundesanstalt ® Braunschweig und Berlin Nationales Metrologieinstitut
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08a
DCC-GP Temperature: Simplified

Area Used simplified
refType areal | basic_referenceValue Elements / Attributs
Reference value / K result1 basic_referenceValue
result1 basic_measuredValue
refType_area2 =
refType_area3 result1 basic_measurementError
- 306.248 result1 U (measurementError)
373.121 result basic_conformity
448.253 result1 basic_acceptanceLimitLower
523.319 = —
503.154 result1 basic_acceptancelLimitUpper
Table continued ...
refType_areal | basic_measuredValue § basic_measurementError
Measured value/ K Measurement error / K U (Measurement error)
1K
refType_area2
refType_area3
306.32 0.072 0.061 | 2 | 0.95 | normal
373.21 0.089 0.061 | 2 | 0.95 | normal
448.36 0.107 0.061 | 2 | 0.95 | normal
523.31 -0.009 0.061 | 2 | 0.95 | normal
593.07 \_ -0.084 0.061 | 2] 095 norm
Table continued ...
reftype_areal basic_measurementError
Lower acceptance limit / K Upper acceptance limit / K
refType_area? | basic_conformity
refType_area3 basic__acceptanceLimitLower | basic _acceptanceLimitUpper
pass -0.23 0.23
pass -0.23 0.23
pass -0.23 0.23
pass -0.30 0.30
. pass -0.30 0.30
Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

08c
DCC-GP Temperature: Simplified

<dcc:quantity refType="basic measurementError'">
<dcc:name>
<dcec:content lang="de">Messabweichung</dcc:content>
<dcc:content lang="en">Measurement error</dcc:content>
</dcc:name>
f<si:reallListXMLList> o
<si:valuexXMLList>0.072 0.089 0.107 -0.009 -0.084</si:valueXMLList>
<si:unitXMLList>\kelvin</si:unitXMLList>
<si:expandedUncXMLList>
<si:uncertaintyXMLList>0.061</si:uncertaintyXMLList>
<si:coverageFactorxXMLList>2</si:coverageFactorXMLList>
<si:coverageProbabilityXMLList>0.95</si:coverageProbabilityXMLList>

|
|
I
|
|
I
|
!
I
|
1 </si:expandedUncXMLList>
|
1
1
1
1
1
1
1
1

<si:distributionXMLList>normal</si:distributionxXMLList>
\(/si:reallistXMLList> J
<dcc:measurementMetaData>
<dcc:metaData refType="basic_conformity">
<dcc:declaration>
P e
Physikalisch-Technische Bundesanstalt ® Braunschweig und Berlin Nationales Metrologieinstitut
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DCC-GP Temperature: Simplified

2"international DCC-Conference

08a

Table continued

Area Used simplified
refType_areal | basic_referenceValue Elements / Attributs
Reference value / K result1 basic_referenceValue
result1 basic_measuredValue
refType_area2 m basi =
refType_area3 resu asic_measurementError
306.248 result1 U (measurementError)
373.121 result1 basic_conformity
448.253 result1 basic_acceptanceLimitLower
523.319 . —
593.154 result1 basic_acceptancelLimitUpper
Table continued ...
refType_areal | basic_measuredValue basic_measurementError
Measured value/ K Measurement error / K U (Measurement error)
1K
refType_area2
refType_area3
306.32 0.072 0.061 | 2 | 0.95 | normal
373.21 0.089 0.061 | 2 | 0.95 | normal
448.36 0.107 0.061 | 2 | 0.95 | normal
523.31 -0.009 0.061 | 2 | 0.95 | normal
593.07 -0.084 0.061 | 2 | 0.95 [ normal

reftype_areal

basic measuremeanrror

"N

Lower acceptance limit / K

refType_area2

basic_conformity

refType_area3

Upper acceptance limit / K

basic__acceptancelLimitLower

basic_ acceptanceLimitUpper

pass -0.23 0.23
pass -0.23 0.23
pass -0.23 0.23
pass -0.30 0.30
N pass -0.30 0.30

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin

cci:measuremen

Nationales Metrologieinstitut

08d

DCC-GP Temperature: Simplified

ABLCUVELAYE L OREDL L L LY AMLLLS LAY . PO/ 5L COVELAYEr LOMGLALL LY ANLLLS LS
<si:distributionXMLList>normal</si:distributionXMLList>

</si:expandedUncXMLList>

etalata
<dcc:metaData refType="basic_conformity">
<dcec:declaration>
<dcc:name>

<dcc:content lang="de">Kenformitit</dcc:content>
<dcc:content lang="en">Conformity</dcc:content>

</dcc:name>
</decc:declaration>
<dc
<dcc:data>
<dcc:quantity re
<dcc:name>
<dcc:con
<dcc:con
</dcc:name>
<si:realList!
<si:valw
<si:unit
</si:reallis
</decc:quantity>
<dcec:quantity re
<dcc:iname>
<dcc:con
<dcc:con
</dcc:name>
<si:realList
<si:valu
<si:unit
</si:reallis
</dcc:quantity>
</dcc:data>
</dcc:metaData>

dec:quantity =

=

enformityXMLList>pass</dce:conformityXMLList>

decquantityType

izreallistXMLList
ireallistXMLLis

</dcc:measurementMetabData>
J</acEramaTTI

Physikalisch-Technische Bundesanstalt ® Braunschweig und Berlin
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09a
DCC-GP Temperature: Typical

Used

refType_areal basic_referencevalue Area Elements / Attributs simplified typical
’f{:ference value / :hbraﬂon value result1 basic_referenceValue
refType_area2 basic_calibrationValue J«& — ——bas!c_callbratwonValue
refType area3 result1 |basic_measuredValue
306.248 306 result1 basic_measurementError |
373.121 373 result1 U (measurementError)
448.253 448 result1 basic_conformity
523.319 523 result1 |basic_acceptanceLimitLower
593.154 593 J result1 basic_acceptanceLimitUpper
Table continued ...
refType _areal | basic_measuredValue basic_measurementError
Measured value/ K Measurement error / K U (Measurement error)
/K
refType area2
refType_area3
306.32 0.072 0.061 | 2 | 0.95 | normal
373.21 0.089 0.061 | 2 | 0.95 | normal
448.36 0.107 0.061 | 2 | 0.95 | normal
523.31 -0.009 0.061 | 2 | 0.95 | normal
593.07 -0.084 0.061 | 2 | 0.95 | normal
Table continued ...
reftype_area1t basic_measurementError
Lower acceptance limit / K Upper acceptance limit / K
refType_area2 | basic_conformity
refType_area3 basic_ acceptanceLimitLower | basic_ acceptanceLimitUpper
pass -0.23 0.23
pass -0.23 0.23
pass -0.23 0.23
pass -0.30 0.30
P-I_B pass -0.30 0.30
Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

09b
DCC-GP Temperature: Typical

I(dcc:qudntLty :eLfype="basicireferenceValue">
<dcc:name>

<dcc:ceontent lang="de">Bezugswert</dcc:content>

1

l <dcc:content lang="en">Reference value</dcc:content>

1 </dcc:name>

<si:hybrid>

| <si:reallist¥MLList>

1 <si:valuexXMLList>306.248 373.121 448.253 523.319 593.154</si:valuexXMLList>

<si:unitXMLList>\kelvin</si:unitXMLList>

| </si:realListXMLList>

I <si:realListXMLList>

i:valueXMLList>33.098 99.971 175.103 250.169 320.004</si:valuexXMLList>

| ’si:unitXMLList>\degreecelsius</si:unitXMLList>

1 </si:realListXMLList>

</si:hvbrid>

1 f<dccimeasurementMetaData> Y

I <dcc:metaData reflype="basic calibrationValue">
<decc:declaration>»

l <dcc:content lang="de">Kalibrierpunkt</dcc:content>

|

|

|

|

|

|

|

1

|

|

|

<

<dcc:content la "en">Calibration value</dcc:content>
</dcc:declaration>
<dcc:data>
<dcc:quantity>
<si:hybrid>
<si:reallistXMLList>
i:valueXMLList>306 373 448 523 593</si:valueXMLList>
<si:unitXMLList>\kelvin</si:unitXMLList>
</si:reallistXMLList>
<si:reallistXMLList>
<si:valuexXMLList>32.85 99.85 174.85 249.85 319.85</si:valusXMLList>
<si:unitXMLList>\degreecelsius</si:unitXMLList>
</si:reallistXMLList>
</si:hybrid>
</dcc:iquantity>
</dcc:data>

</dec:metaData>
1 \</dcc:measurementMetabData> )
2 </decTquantity

Physikalisch-Technische Bundesanstalt ® Braunschweig und Berlin Nationales Metrologieinstitut
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10

DCC-GP Temperature: Typical / Adjustment

B N ke | Eatrston e
b4 bd
[relTyge avea? | Tasic_calbraionvane
e 306 235 306
Sratar E12)
v 581 i Used typical
3. 5 se —— S ical
I— E:d Area g simplified |typical pIca
e e —— Elements / Attributs Adjustment
d volue/ K Mcasur t (L3 - -
— e e 3 Adjustment basic_referenceValue
i w—- e T Adjustment |basic_calibrationValue
e s T -
i 1t o Adjustment basic_measuredValue
e = e o Adjustment|basic_measurementError
refiype_sroal basic. =
" Towor acontanss kil /K | Uear scosptance BT Adjustment|U (measurementError)
a8 I -3 e o T T T T Adjustment basic_conformity
Ty o7 75 : - —
Bt Adjustment basic_acceptanceLimitLower
— Adjustment basic_acceptanceLimitUpper
— e T e E —————|—— T —— S —_
Mﬁpiﬁum?:; result1 basic_referenceValue
Tge s i basie_catbratonVaie result1 basic_calibrationValue
ToType e
fuk s result1 basic_measuredValue
449259 s q
231 2 resultl basic_measurementError
it il i ] result1 U (measurementError)
red value/ K Measurement amor, K | U | . i
K result1 basic_conformity
e e : -
E— %= Y} SO T result1 basic_acceptanceLimitLower
37331 089 081 K normal »: _—
PECE 107 051 2 | €05 | normal result1 basic_acceptanceLimitUpper
52331 008 1061 . normal =
a0 st 0612 0 05 [ normal
Ty S
i T T T T
Lower acceptance limit / K Upper acceptance limit / K.
T5Tyoe_areaz | bask_conorTity
r2Type aread basic. te LimitL baslc_ acceptancelimitlpper
pass .23 023
i E¥ 02
== - As found / As left
pass -0.30 030

P

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin

Nationales Metrologieinstitut

11

DCC-GP Temperature: Resistance (€2)

‘Area useuentsiAﬂrkbuls minimal B }}‘P‘]Gﬂi_ it
[resultt basic_referenceValue
Iresult1 basic_calibrationValue
resultt basic_measuredValue
;resulﬂ basic_measurementError
[result1 U (measurementError)
resull | basic_conformity

result1 basic_acceptanceLimitLower
result basic_acceptanceLimitUpper
jresultz gp_coefficients

|result2 basic_conformity

result2 RO

result2 A

result2 B

refType_areal

basic_ref

erenceValue

basic_measuredValue

Reference value / K

Measured value/ Q

Measured value/ Q

Coefficients according to Callendar van Dusen

The confarmity statement is made for class A P1100 resistance sensors ..

refType="basic_conformity™

refType_area? basic_calibrationValue Ral ':f:'z ALK BIK™
refType areal
573.149 57315 100.0220 100.0225 | 0.0038155 | -6.469E-07
283.151 283.15 103.9329
293.151 293.15 107.8300 measurementMetaData ~ metaData
303.149 303.15 111.7130
313.149 313.15 115.5841
ggg:gg ggg:g 1;33;;5 Determination by ,Kunde GmbH*
303.151 303.15 111.7131 PASS
273.151 27315 100.0224

PIB

Physikalisch-Technische Bundesanstalt ® Braunschweig und Berlin
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DCC-GP Temperature: Extensive

‘lma |ﬁ“‘ mnim}typm Fee] at—
reMype_areal asic_ref Jal
[SErome [ethod No. | Software No. | Equioment Reference value ! K [[ Measuring time Callbration value
r
refType area2] go uM* ap_uS* op_mE" oasic_calibrationValue
rafType_area3) _
1957-08-131 13:00Z 506,248 T957-08-151 13152 306
1957-08-13T14:002 573.121 1957-08-13T14:152 373
1957-08-13T15:002 446.263 1957-08-15T16:152 448
1957-08-13T16:00Z 523,319 1957-08-15116.152 533
BT E 593.154 AR 593
a0l Coninued ...
refType_areatl bagic_me: basic_ %
Measured value/ K a5LINg Ima error |_U (M error) al maasurement tme 16 | Numoer of measurements |
1K /K
refType_area?
I refMype area3
308.32 1657-08-13T13257 1072 061 I’: 65 [ normal 126123 80
el e Fl 373.21 1857-08-13T14:257 089 061 | 2 | 0.95 | normal 1250.44 50
resm  [abmeTmes 1 448 36 1957-08-13T 15267 107 061 | 2 | 0.95 | normal 125727 50
result! 'Wp 52331 1957-08-13T16:252 -0.008 061 % 85 | normal 1260.87 B0
esuti—|L gmessuremertnen 553.07 A 3 -0.084 061 | 2 | 0.95 | normal 126459 50
esull__ |00 UNTOLEISEMpETIME Table continued ...
T refType_areal basic_measurementErmor
Lower tolerance limit / K Lower acceptance Iimit / K Upper acceptance limit /K | Upper tolerance limit / K
refType_areas | basc_conformity
refType_area3 basic_oleranceLimill ower || basic milLawer | basic_accepianceLimiUpper || Ezsic lolerance imilpper
pass -0.58 0. z .56
pass .58 58
pass -0.58 D 56
pass 078 S 78
pass A i I

Timestamps Measurement details Tolerance

Notes:
? P-I_B [1]: This is a typical procedure in the case of calibrating a temperature-sensor.
Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut
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Let’s talk about Text...

» Texts are also a fundamental part of the
DCC!
» Look to the GP examples.

» It is possible to make important
components of texts searchable.
« For example, standards can be referred

to directly.

» Many standardisation bodies have
therefore also transformed their standards
into XML.

PIB

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut
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The PTB-DCC-Team

alphabetical sequence

Benjamin Gloger
Daniel Hutzschenreuter
Frank Hartig
Gamze Soylev-Oktem
Jan Loewe
Justin Jagieniak
Lutz Doering
Shanna Schénhals
Thorsten Schrader

PIB
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Physikalisch-Technische Bundesanstalt
Braunschweig und Berlin

Bundesallee 100

38116 Braunschweig

Germany

More questions? Please contact:

Dir. u. Prof. Dr. Siegfried Hackel Dr. Shanna Schénhals
Phone: +49 531 592-1017 -1240
E-Mail: siegfried.hackel@ptb.de shanna.schoenhals@ptb.de

' www.ptb.de/dcc
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PTB's 100 Days Programme

Presenting author Shanna Schénhals, PTB, Germany
shanna.schoenhals@ptb.de

Additional author Frank Hartig, Siegfried Hackel, Thorsten Schrader, Jan Loewe, Lutz
Doering, Benjamin Gloger, Justin Jagieniak, Gamze Séylev-Oktem (all PTB, Germany)

dcc@ptb.de

Abstract

PTB will start its 100-day programme to support the DCC directly after the conference.
During this time, various work packages are to be completed. A central goal is to develop
further good practice DCCs for other measurands and to present them to the committees for
discussion.

Further tools for the middleware from the laboratory IT to the DCC, the creation of a human-
readable output and the establishment of an internal helpdesk will also be on the to-do list
during this time.
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) Physikalisch-Technische Bundesanstalt
‘/‘ Braunschweig und Berlin
= Nationales Metrologieinstitut

PTB’s 100 Days Programme
for the DCC

Shanna Schonhals

Why a 100 days programme

= Formulation of SMART goals (Specific, Measurable,
Achievable, Realistic, and Timely)

= Focus efforts on what matters most to enable the roll-out
of the DCC

= Motivation to achieve the goals
= Starting directly after the DCC conference @

scece

T

© www_freepik.com

PIB X

Physikalisch-Technische Bundesanstalt m Braunschweig und Berlin Nationales Metrologieinstitut
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Our agenda for the next 100 days

Good Practice Examples

= Temperature
= Air pressure

\_" Humidity today )
Functionality
= XML
= XSD today

® Human readahble outputin HTML and PDF
= GEMIMEG-Tool for non-commercial use

Wednesday

= publication series on fundamental DCC topics

PTB Service

= |nternal helpdesk
= 1ssUINg DCCs Tof TIrst measurands

PIB

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

Thursday

© www.Tolalia.de

Physikalisch-Technische Bundesanstalt
Braunschweig und Berlin

Bundesallee 100

38116 Braunschweig

Germany

More questions? Please contact:

Dir. u. Prof. Dr. Siegfried Hackel Dr. Shanna Schonhals
Phone: +49 531 592-1017 -1240
E-Mail: siegfried.hackel@ptbh.de shanna.schoenhals@ptb.de

, www.ptb.de/dcc

‘/‘
2022-03-01
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Session “DCC Implementation Strategies”

Implementation of Digital Calibration Certificate at NIMT
Presenting author Pawat Phuaknoi, NIMT, Thailand

Additional authors Kittisun Mongkolsuttirat, Narin Chantawong, Wasin Limthunyalak, Jariya
Buajarern (all NIMT, Thailand)

Abstract

Calibration certificates are essential for assuring accuracy of the measuring instrument which
is necessary to control quality of products and services. The calibration certificates are
mostly used in legal metrology for quality audits, accreditation, and examination processes
and also in the operational metrology to adjust measurement results according to error of an
instrument. Hard copy calibration certificates are successfully used for decades.

With the advance in digital technology, approaches for digital calibration certificates (DCCs)
were proposed. DCCs based on a PDF/A-3 solution is one of a stepping-stone towards the
digitalization of metrological services. DCCs is expected to fulfil the emergence of new
technologies and applications that require automated creation, processing, and updates of
the calibration certificates.

We present here an application of this approach at NIMT by implementing DCC with Data-
link system developed by NIMT using Visual Studio. DCC will be imported to the Data-link
software. The nominal value and correction value from DCC will be used in measurement
value correction. During measurement, software will collect measured value from the
instrument and look up for the corresponding correction value and report corrected measured
value which can be recorded for further analysis.
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Implementation of Digital Calibration
Certificate at NIMT

Mr. Pawat Phuaknoi

National Institute of Metrology (Thailand)

2/1/2022 2nd International DCC-Conference 1

2/1/2022 2nd International DCC-Conference 2
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Datalink system

Specification

* This device can connect dimensional measuring instruments such as
micrometer, caliper, dial indicator, height gauge, micrometer head etc.

and also all other digital instruments.

* Data can be sent from the measuring instrument or by using a foot

switch.
* This device can connect to a computer.
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(*) {;;)Implementation of Digital Calibration Certificate at

The program can create device such
as micrometer, caliper, dial
indicator, height gauge, micrometer
head etc.

The program can set no. of repeat
and measurement steps in case of
wanting to save measurement
results automatically.

The program can choose the record
template as needed.

Able to enter data values of error of
measuring instruments from
Certificate

Data obtained from measuring
instruments

Data obtained after being corrected



T

2"international DCC-Conference

@ (? Implementation of Digital Calibration Certificate at NIMT

Continmation of Certificate of Calibeation Number  DH-2140022 Page 3 of 3 Pages

The comections of the High accuracy digimatie micrometer are reported in the fible.

Carrection

=

"
a5

000

0.00

003

00

0ol

-0a?
ooz
005
0ol

MEASUREMENT RESULTS.
— Accuracy of Micrometer
Vaer || Moot || DaGage | Muunetrtsa | et gag
Dwvos 03 Down 0 1
st 3 Eamrort smcromare Nominal Value
a3
mm
Fesits. 13
200971020000 30 9507 - 5
0 2 2 0 2
71
103
19
150
176
02
23
|
250
s
O asan: Torgate | ReFood
5 [ i
et Fnpmn ot

EE20

2/1/2022 2nd International DCC-Conference
pawat@nimt.or.th
2/1/2022

Page 43 of 317

Uncertainty of measurement = /(011 pm)*+(14 x 107 x )7
1 being the nominal length of the Iigh accuracy digimatic micrometer

End of Certificate of Calibration

: Digitization + DCC
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The Digital NIST Pilot Project
Presenting author Robert J. Hanisch, NIST, USA

robert.hanisch@nist.gov

Additional authors J. Fedchak, S. Choquette, K. Rimmer, B. Long, R. Plante, K. Lippa, D.
Camara (all NIST, USA)

Abstract
NIST recently began planning for the modernization and digitalization of its measurement
services:

calibrations, reference materials, reference instruments, and standard reference data.

This will be a significant effort going forward, touching on all aspects of data acquisition,
analysis, management, and dissemination, with the goal of making these services fully FAIR.

At this time, we are pursuing a pilot study focused on digital certificates. We are evaluating
the feasibility of mapping our calibration reports and certificates of analysis into the PTB DCC
schema.

We are hopeful that most of our essential information can be supported, but if not, we will
cooperate with PTB and other NMIs to either update the schema or deploy extensions that
preserve maximum compatibility and interoperability.

In our presentation we will describe the aspirations and expectations for our long-term
measurement services program and the anticipated outcomes of our pilot study.
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The Digital NIST

Robert Hanisch (Office of Data and Informatics)

Steve Choquette (Office of Reference Materials)
Jim Fedchak (Physical Measurement Laboratory)
Kate Rimmer (Chemical Sciences Division)

Ben Long (Information Technology Laboratory)

NIST MATERIAL MEASUREMENT LABORATORY

History and Motivation

%?Pll\zl PTB and NPL discuss/plan “digitalization” efforts at NMI Directors Meeting,

Fall 2019, CIPM established the Digital S| Task Group; Jim Olthoff NIST Associate
Director for Laboratory Programs) represents NIST. Joachim Ullrich (PTB) chair.

November 2019, Task Group appoints Expert Group; Jim Olthoff asked Bob
Hanisch to represent NIST. Daniel Hutzschenreuter {PTB), chair.

* Expert Groulp developed “grand vision” for the Digital Sl and organized workshop,
hosted by BIPM, in February 2021.

“The International System of Units (SI) and FAIR Digital Data”

~1200 participants from NMls, standards organizations, industry, academia
Broad consensus that metrology needs to move to fully digital, fully FAIR data
Statement of cooperation

March 2021, NIST Measurement Services Council spun off Digital Transformation
Working Group.

March 2021, senior NIST management asked Bob Hanisch, Steve Choquette, and
Jim Fedchak to develop strategy document for the Digital NIST.

NIST MATERIAL MEASUREMENT LABORATORY
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History and Motivation

* Fall 2021, developed proposal for Digital NIST Pilot

= January 2022, Associate Director for Laboratory Programs approved
proposal

* Funds allocated and project teams formed
* Certificates of analysis for reference materials
* Calibration reports
* Pilots to run to the end of September 2022
* Stakeholder workshop, September or October 2022

NIST MATERIAL MEASUREMENT LABORATORY

Digital NIST Vision

* Commerce in the 21st Century is dependent on the digital exchange of
information, however NIST still delivers the data from its metrology products
and services through paper-based modalities.

The development of a “Digital NIST” includes digital certificates for standard
reference materials (SRM} and calibrations, and a cloud-based system for
sharing of interoperable metrology data, calculations, legal metrology
documents, and other digital tools.

The Digital NIST requires substantial investment in data and computin
infrastructure such that there is digital traceability for all of the data that
support measurement services.

The Digital NIST will help U.S. industry compete in global markets by meeting
international standards requirementséfor accreditation, conformity, quality,
and product safety, with an estimated financial benefit of SBs/year.

* The Digital NIST is a multi-year effort, estimated at $25M/year for five years.

NIST MATERIAL MEASUREMENT LABORATORY
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DCC evaluation

* Using NIST’s Configurable Data Curation System (CDCS), which
supports ingest of XML schemas
* PTB DCCV3.1.0 uploaded and validated

* Will test against a representative sample of certificates of analysis
(CoAs)

* Likely that we will need a different schema for CoAs, NIST
calibration reports, and Standard Reference Data
* A suite of Digital Certificates {DCs)
* Use common elements where possible for maximum interoperability

NIST MATERIAL MEASUREMENT LABORATORY
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National Institute of Date of Issue:
N Sl e 10 Decmber 2020
1a]®
S am p I e Staﬁdard Refel:enct? M:%tenal 2454a
ks ydrogen in Titanium Alloy
Ce rt |flcate (Nominal Mass Emction 215 mg/kg H)
f | R (pin form)
Ol aha yS IS CERTIFICATE OF ANALYSIS

Purpose: This Standard Reference Material (SRM) is a titanium, 6 % aluminum, 4 % vanadium alloy intended
primarily for use in evaluating chemical and ‘methods for i of hydrogen in titanium and its
alloys. It can be used to validate value assignment of in-house reference materials.

Description: A unit of SRM 245Ha consists of one bottle containing 10 g of pins having an approximate mass per
pin of 0,10 g and approximate dimensions of 2.5 mm diameter and 4,5 mm length per pin,

Certified Value: The certified value is the estimated mean mass fraction of the clement hydrogen in titanium for all
bottles of SRM 2454a. A certified value is the present best estimate of the true value [1]. The certified value is
metrologically traceable to the SI derived unit of mass fraction, expressed as milligrams per kilogram. The expanded
uneertainty is an interval calculated for nominal 95 % coverage using a Bayesian multilevel consensus model [2] in a
manner consistent with the ISOJCGM Guide [3-4], and it expresses contributions from all recognized sources of
uncertainty.

Table 1. Certified Mass Fraction Value for SRM 2454a Hydrogen in Titanium Alloy

Constituent Mass Fraction 95 % Coverage Interval
(mg/ke) (mg/kg)
Hydrogen (H) 2160 2076 10 224.4

Period of Validity: The certification of SRM 2454a is valid, wﬂhm the measurement uncertainty specified, until
30 June 2039, provided the SRM is handled and stored in with the i given in this ifi
The certification is nullified if the SRM is damaged, contaminated, or otherwise modified.

Maintenance of Certified Values: NIST wxll monitor this SRM to the end of the period of validity. If substantive
technical changes occur that affect the before the of this NIST will notify the
purchaser. Registration (see attached shect or register online) will facilitate notification. MENT LABORA

Storage: The material should be stored in its original, tightly capped bottle in a cool, dry location. Keep a new bottle
S a m p I e sealed in the aluminized polyester pouch until time of use. Use a clean, dry tool to handle the pins, and do not touch
the pins with any material likely to contaminate the surface with moisture or hydrocarbon compounds.

ra
Ce rt Iflcate Use: To relate mlyncal determinations to the assigned value on this Certificate of Analys:s, a minimum sample
. quantity of 0.1 g (1 pin) is reccommended. The material does not require preparation prior to weighing. To use the

Of a n al y S I S uncertainty interval given in this certificate in comparisons and calculations, it is recommended to use an
approximation to the combined standard uncertainty, ., equal to one fourth of the width of the 95 % coverage interval

given in Table 1.

Source and Preparation: The material for SRM 2454a was obtained in the form of pins prepared by White Horse
Technical Services (Temple City, CA), using a proprietary procedurc based on a process developed by NIST for
development of SRMs 2452, 2453, and 2454 [5]. The material was bottled at NIST and sealed into aluminized
polyester pouches. Homogenelty testing was performed at White Horse Technical Services using inert gas fusion
with thermal conducti )it ASTM ional E1447-09(2016) [6]. Malcnal hc(cmg:nclty was
low and fit for the purpnse of value asslgnmcm with the standard d of a single d of hydrog
equal to 0.8 mg/kg based on samples consisting of two pins each.

Quantitative analyses of the material for SRM 2454a were performed at NIST and at White Horse Technical Services.
At NIST, prompt gamma-ray activation analysis (PGAA) was perfurmcd with each sample cnnslslmg of a smglc
0.10 g pin. At White Horse, inert gas fusion with thermal i ion and standard

with pure H; gas was performed with each sample consisting of a smgle 0.10 g pin.

NOTICE TO USERS

NIST strives to maintain the SRM inventory supply, but NIST cannot the 1 or i supply
of any specific SRM. Accordingly, NIST encourages the use of this SRM as a primary benchmark for the quality and
accuracy of the user’s in-house reference materials and working standards. As such, the SRM should be used to
validate the more routinely used reference ials in a lab C i between the SRM and in-house

ials or working dards should take place at |r|tervu]e appwpnatc to the conservation of the SRM
and the stability of relevant in-house materials. For further guidance on how this approach can be implemented,
contact NIST by email at srms(@nistgov.

UREMENT LABORAT
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Sample
certificate
of analysis

MATERIAL MEASUREMENT LABORATORY

3

[4

[5

6
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Certain ¢ ial or ions, services, ipment, or materials may be identified in this Certificate of Analysis
to adequately specify the experimental procedure. Such identification does not imply recommendation or endorsement
by the National Institute of Standards and Technology, nor does it imply that the organizations, services, materials,
or equipment identified are necessarily the best available for the purpose.

Users of this SRM should ensure that the Certificate of Analysis in their possession is current. This can be accomplished
by contacting the Office of Reference Materials 100 Bureau Drive, Stop 2300, Gaithersburg, Maryland 20899-2300;
telephone (301) 975-2200; e-mail srminfo@nist.gov; or the Internet at https://www.nist.gov/srm.
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Digital NIST Plans

* Phase 1: DCC evaluation, schema extension development
+ Start of CY’22, joint effort of ORM, ODI, ITL

+ Nine months

+ Includes consultation with PTB, NPL

* Phase 2:

+ Work with staff to create appropriate templates for calibration reports and SRM
certificates of analysis; SRM supporting data will be stored in the NIST Public Data

Repository (joint effort of ORM and ODI)
* Develop and implement appropriate DC schemas for NIST

* Work with staff to develop appropriate data format for DC implementation

* Phase 3:

* Transfer Digital NIST to US standards organizations and US manufacturing, support

Industry 4.

+ Develop secure repositories for DCs and supporting data, “metrology cloud” of

integrated data and services

Page 49 of 317
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Resource Estimates

* Phase 1: DCC evaluation, schema extension development
¢ Relies on currently available staff
+ ~12 staff-month effort
* QOctober 1, 2021 start

* Phases 2 and 3:
*+ 12-15FTEs
* FY’23 + 4 years
* Integrated Project Team (IPT) drawn from ODI, ORM, PML, ITL, OISM
* Steering Group

Plus distributed effort in retooling data acquisition and management
such that all data supporting measurement services are FAIR

* Initiative in preparation, “Measurement Services Delivery
Modernization and Upgrades”

NIST MATERIAL MEASUREMENT LABORATORY

Summary

The Digital NIST represents a profound renovation of our
measurement services and their foundational data that is
essential to support NIST stakeholders and Industry 4.0

Contact: Robert Hanisch, robert.hanisch@nist.gov

NIST MATERIAL MEASUREMENT LABORATORY

Page 50 of 317



.:;'\a I 2"international DCC-Conference

Towards DCC implementation in Finland
Presenting author Sari Saxholm, National Metrology Institute VTT MIKES, Finland

sari.saxholm@utt.fi

Additional authors Anu Karkkainen and Bjoérn Hemming, VTT Oy, Finland Hannu Sairanen,
Vaisala Oyj, Finland

Sami Koskinen, Juho Nummiluikki and Kennet Riska, Beamex Oy Ab, Finland
Tapio Jarnefelt, Orion Oyj, Finland

Tuukka Mustapaa and Raine Viitala, Aalto University, Finland

Miikka ljas and Jari Brandt, Lahti Precision Oy, Finland

Mikko Haapalainen, Valmet Automation Oy, Finland

Emmi Videnoja, Bayer Oy, Finland

Abstract

A group of active research institutes and forerunner companies, including instrument
manufacturers, calibration laboratories and end users, have established an ecosystem in
Finland for more efficient and extensive digital utilization of measurement data. Key topics at
the moment are digital calibration and automated data validation of measurement data, as
well as digital calibration certificate (DCC). These include, e.g., traceability of the results in
the digital format, reliable data transfer and operability between different user interfaces. The
ecosystem has created a Proof of Concept (PoC) for humidity sensor calibration including
DCC for relative humidity and temperature calibration sequence. A digital authentication
replacing a traditional human signature was also demonstrated. In addition, a Python module
was tested to modify xml code that enables reliable transfer of measurement results instead
of making changes directly to the xml. The aim was to understand the benefits of DCC and
implementation realities in the end-user processes. Related to DCC xml, the main findings
were, e.g., that there are various ways to insert measurement data challenging achieving
machine readability in the end. The other practical challenge was the lack of support for
measurement resolution, which caused issues in uncertainty calculations in the receiving
system. At the moment, several project preparations are ongoing both in national and
international level. At the same time activities are taken to strengthen and widen the current
digital data ecosystem. Next steps are to be towards digital infrastructure, which enables
DCC but is not limited to that. New opportunities and ways of working are sought towards
fully digital calibration processes and automated data validation processes. Results, ideas,
and future plans will be shown in the presentation.
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Towards DCC
implementation in
Finland

Presenting author: Sari Saxholm, VTT MIKES, Finland

Anu Karkkainen and Bjorn Hemming, VTT Oy

Hannu Sairanen, Vaisala Oyj

Sami Koskinen, Juho Nummiluikki and Kennet Riska, Beamex Oy Ab
Tapio Jarnefelt, Orion Oyj

Tuukka Mustapaa and Raine Viitala, Aalto University

Miikka ljas and Jari Brandt, Lahti Precision Oy

Emmi Videnoja, Bayer Oy

01/03/2022  VTT - beyond the obvious

Digital data ecosystem in Finland, focus on
DCC (Digital Calibration Certificate)

(((T)))
A nﬂﬂmﬂx NETWORK & COOPERATION PARTNERS

. Digital calibration certificate and
B
. ‘ BAQE,ER GRION new possibilities it creates

LAHTI

LAHTI R resonates with every operator in
) the field of metrology — both those

VAISAI_A Accredited who are directly or indirectly
calibration related to measurements and/or
laboratories in A A
Finland (32) calibrations.

Industrial

measurements Stakeholders in different positions

(industrial end users, accredited
laboratories, national metrology
institutes, international and
European cooperation) are
actively involved in digital data
ecosystem creation and related
operations. The group is
continuously expanding.

pharmaceutical sector,
process industry,
manufacturing industry,
food industry,
machine shops, energy,
electricity, etc.

Measuring
instrument
manufacturers

sensors, calibrators,
machine units

calibration management
software
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Key topics m

Digital calibration process development,
automated validation of measurement data, and
= experimenting digital calibration certificate (DCC).

Traceability of the results in the digital format, reliable data transfer and
operability between different user interfaces

Testing through complete metrological traceability chain

( S| National metrelogy Accredited laboratory End-user(s) h
institute (mass & weighing)
VTT MIKES ( \
Weighing
\ r ~ r ™\ instrument
. >
= !”"“'”Y o National mass Laboratory _)
e tandards " Mass standards
standarc : s ™
J \ > . 7
Mass sets L» Weighing
° instrument
. N /)

Figure 1. Next demonstration will be performed in mass & weighing mstrument industrial end-user case

Findings and notes

= Some challenges related to DCC xml
+ Possibility to insert measurement data in various
ways
» Challenging to achieve machine readability in
the end
+ Lack of support for measurement resolution

»Uncertainty calculations in the receiving system
don’t work correctly

Figure 2. Wide list of measurements resulis from CMM needs to be
added io ihe calibration ceriificate in xmi.

= Python module was tested to modify xml code

» Enables reliable transfer of measurement
results

» Making changes directly to the xml is risky

Figure 3. List of measurements resulls (Figure 1) was added fo the
calibration cerifficate using Python modtie.
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DCC-system enables seamless digital calibration process for, and between, alf operators VTT

Calibration process

T L e L N L e e e b L L L L
| Customer: - Calendar -  Conlent defails, - Send order - Pack devices 1
- Amountofuse  calibration points -+ Send devices 1
| «  Request 1
I 1
1 1
1
1
1
Service provider: +  Quotation - Confirm order Visual condition check = Check aperational «  Measurements +  Dewviation []
Conlent details Entry lo system condition +  Comparison lo 1
- Bocking - Measuremen! plan historic data 1
1
«  Answer feedback - Check cperational - Cal result analysis 1
condition +  Results acceptance |
1
1
1
1
+ Adjustment & re-cal  +  Compare as found,  +  Resulls & uncertainty +  Pack devices Create invoice + Customer feedback :
« Measuraments as feft, historic «  Review & signature  +  Send devices « Send inveice request H
1
. Updale calibration - Process 1
alc. 1
1
01/03/2022 VTT - beyond the obvious
A huge amount of calibration data is managed in a value chain but efficient digital means to transfer the data is missing VTT

Digital transformation is a cross-sectional enabiing theme not limited to paperless functions only

Value chain

Calibration For customer:

Reliable data on
product properties:
calibration Calibration and - Optimal usage
Measuring repair data « Safety

evices Transport « Compatibility

monitoring data + Life cycle
management

Test data

Process control For manufacturer:
ELE] Reliable data for

Component / |m;r::;£;sg profit by

material data optmiaation

* Improving
products (R&D)

* Increased

efficiency in

service

Supply
Components
Raw materials

Production Product Delivery to

process testing customers

01/03/2022  VTT - beyond the obvious
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Roadmap

in Finland

Towards DCC implementation

2"international DCC-Conference

VISION

LONG TERM
2028 - 2031

New innovations.
High quality data to enable
+  Correct results

« DCC and services based . ;aeli‘:::iodr: ital twin
2"::')|2D5T§§|2“_f on it available as defauit results 9
- and widely in use Proactive data analysis (to

High automaticn level
Digital calibration data in
use in process
optimisation and quality

prevent failures, accidents
and emissions)
Fully digital and highly

« Common data format in
use (xml, standardized)
Machine-readable and

SHORT TERM
2022 - 2024 .

Before compatible DCC ool automated measuring and
« DCC industrially available . h calibration processes
Aalto / CONTIOT PoC Business Finland on request « On-line use in complex
2020 - 2021 New services enabled by systems, machine-to-
. DCC geaﬁm,é:ar‘otenljm, DCC machine communication
signalure, send&receive : = and analysis
+  Temperature and humidity U ETTEEEE, 055 + Sustainability inbuilt in the

cases and new .
= process and production

planning, operation and end
+ Industrial sector in Finland
gathering added value
through effective Digital
Transformation

EU EMPIR SmartCom project

2018 - 2021

«  Development of DCC
structure

= First demonslrations

European Mefrology Partnership projects
(planned)

Workshops and training

European and international cooperation (EURAMET, IMEKO and more)

the obvious

Sari Saxholm @VTTFinland www.vit

sari.saxholm@uvtt.fi
+358504105499
linkedin.com/in/sa
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Session “Industrial Applications, Requirements and Examples”

Need from industry on the DCC concerning harmonization and a regulating
structure

Presenting author Karlheinz Banholzer, LMG president CECIP (European Weighing Industry
Association), Germany

Additional authors Christian Muller-Scholl, CECIP, Switzerland Julian Haller, CECIP,
Germany

Abstract

From an industrial view, the XML Scheme Definition (XSD) for a DCC developed by the PTB
is a powerful and flexible tool that has the potential to become a success story in the
digitalization of metrology in general and calibration activities in particular and thus opens up
completely new ways with regard to the use of calibration data.

However, its flexibility is curse and blessing at the same time — while it allows to use the
scheme for presumably every measurand and every type of calibration, it also bears the risk
of parallel incompatible developments. From industry’s perspective it is of utmost importance
that DCCs issued by different laboratories are compatible with each other in the sense that a
potential customer can change from one laboratory to another without having to adopt his
software tools or infrastructure. Otherwise, unnecessary hurdles for a free choice of provider
would be the consequence for customers and a threat to free competition.

Therefore, CECIP as a representative of an important part of the measurement instrument
industry is underlining the need for harmonized best practice examples for DCCs in order to
avoid heterogeneity of DCCs and is going to suggest some kind of regulating structure as a
central controlling body for such best practice examples.

Such an international “controlling body” should be flexible, fast, and not overregulating in
order to not delay the developments and progress of digitalization. If this is guaranteed,
CECIP is convinced that such a “controlling body” can be an important guarantee for the
success of the DCC.

o ()

Need from industry on the DCC
concerning harmonization and a
regulating structure

2nd International DCC Conference,2022-03-01
Karlheinz Banholzer, CECIP LMG President
Christian Muller-Schéll, CECIP LMG Member
Julian Haller, CECIP LMG Member
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Agenda CECIP ‘(, European Weighing Industry

* Introduction CECIP

o CECIP’s general perception of the DCC
s Risk of the DCC

e Requirements on the DCC

o DCCinfrastructure

CECIP ‘(’ 01 March 2022 Page 2 2nd |nternational DCC Conference

Introduction CECIP cEcip @ e

® CECIP is the European association for national trade organisations
representing the European manufacturers of weighing instruments.
® Founded in 1958, CECIP has today 14 members:

e 11 national member associations: Austria, Czech Republic, France, Germany, ltaly,
Netherlands, Poland, Slovakia, Spain, Switzerland and United Kingdom

& 3 company members from Portugal, Sweden and Turkey.

® CECIP is striving for common and harmonised standards to be adopted at
European and International levels in order to provide safety and quality to both
consumers and users of weighing instruments.

@ CECIP aims to provide valuable contributions to improve the quality of
legislation and standards.

CECIP ‘(, 01 March 2022 Page 3 2 pternational DCC Conference
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CECIP’s general perception of the DCC cECIP ‘,

o powerful and flexible tool

® potential to become a success story in the digitalization of metrology in
general and calibration activities in particular

@ opens up completely new ways with regard to the use of calibration data

@ might become a role model for the digitalization of further processes
(declaration of conformity, verifications,...... )

CECIP ‘, 01 March 2022 Page 4 2nd |nternational DCC Conference

Risk of the DCC CECIP ‘,

® The high flexibility of the DCC scheme bears the risk of parallel developments
and thus incompatible implementations

® (Most) humans are intelligent and can process information context-sensitively
® Machines can’t (or can only with a lot of effort)

" & HAH
Temperatura media Pressione media N Al tempzrature Relative hurmidity of sir
fAverage ambient taverage anmospheric ng"“p‘:}“"“m’ﬂﬁw soan 313
temperature) pressure) g8 ambie TS =
(1782 101°C (55852301 "Fa (45,0 £4.01% UR.
Temperatura oloczenia: (19,8 = 21.8) °C Lampotla alussa 240 °C lopussa 240 °C
von 3 Ursichertelt eere - ( o 9 limanpaine 1011 mbar Kosteus 56 %
o | o Frivy Wilgotnose: (30,9 + 36,7) % liman tiheye 1478 kgim*
Temperaal 1°G, 21,57 2157 o || [Emm e s —
19l Luauchila % 53 | 258 20 - Temperatura_[*C] 20,5 208
Lukduck/ mbar anian [ w0 i = o i i Humedad relativa [%hr] [ 530 | 551
A pns: . - | : e o rrimes s . e | w | |[Presién atmosférica [hPa] | o511 | @516

gewicht in lucht van 1,2 kg/m? in evenwicht is. De omgevings-

Zum Zeitpunkt der Kalibrierung betrug die mittlere Luftdichte pl = 1,17 ke m™.
3 temperatuur tijdens de kalibratie bedroeg (20 % 5)°C.

Sie wurde mit einer erweiterten Messunsicherheit von 0,03 kg m * berechnet,

CECIP ‘, 01 March 2022 Page 5 2 pternational DCC Conference
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Risk of the DCC CECIP ‘, Europe

e Different ways where/how to represent e.g. the temperature are possible with
the DCC as well:

General notation of Max and Min:

doccmeasurementResults

dec:measurementResult Temperatura Otoczenia' (1918 + 21'9) DC |

decinfluenceConditions

dcctinfluenceConditicn

=<dce:list id="temperatur">
<dee dcc:content lang="en" ire<idecicontent></deciname>
deciquantit : c:content lang="en">from</dcc:content></dcc:name>
<siireal><sivalue>19.8</sivalue><siunit-\degreeCelsius</siunit</si:real>
<fdecc:guantity>
<deciquantity>

<si:real><si:value>21.9</sivalue><si:unit>\degreeCelsius</si:unit></sireal>
<fdeciquantity>
deciresults
decrresult

CECIP ‘, 01 March 2022 Page 6 2nd |nternational DCC Conference

Risk of the DCC CECIP ‘, Europe

® Different ways where/how to represent e.g. the temperature are possible with
the DCC as well:

General notation of initial and final value:

c:measurementRes
dec:measurementResult
deciinfluenceGonditions [Temperatura [°C] 20,5 20,6

decrinfluenceGondition s T T 1

<deelist id="temperatur">
c:content lang="en" ire<idee:cor ideciname:

dceiquantity: ! dcc:centent lang="en">initial</dcc:content></dcc:name>
<sireal><sivalue>20.5</sivalue><siunit>\degreeCelsius</si:unit</si:real>
<fdec:quantity>
<dceiquantity>
<decname><dee:content lang="en">final</dcc:content></dcc:names
<sirreal><sivvalue>20.6</sivalue><siunit>\degreeCelsius</si:unit></isireal>
</dcc:quantity>

deciresults
dec:result

CECIP ‘, 01 March 2022 Page 7 2 pternational DCC Conference
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Risk of the DCC CECIP @ European Weighing Industry

e Different ways where/how to represent e.g. the temperature are possible with
the DCC as well:

General notation of mean and ,span” as uncertainty:

c:measurementRes
dec:measurementResult
decinfluenceCenditions

Temperatura media
(Average ambient

decinfluenceCondition 1empera!ure)
<decename><dce:content lang="en">temperature</dcc:content></dcc:name> (1? 8+1 U) o
=dcciquantity<sireal><si:value>17.8</si:value><si:unit Celsius</si:unit</si:real ? '
1. i tainty He geFactor>2</si: geFactor
<si:coverageP 0.95</si geP
</dee:quantity>
deciresults
deciresult
CECIP ‘(, 01 March 2022 Page 8 2 nternational DCC Conference

Risk of the DCC CECIP @, European Weighing Industry

® Different ways where/how to represent e.g. the temperature are possible with
the DCC as well:

Nominal Meas. result | Temperature
Notation per result, ,row-wise": value /a.u. |/au. I°C
dec:measurementResults
dec:measurementResult
deciresulls

deciresult 1 1.001 20.5

dectinfluenceConditions

<deceinfluenceCondition id="temperature"> 2 1 999 206

=<dee dec:content lang="en" ire<idecicontent></deciname:

<si:real><sivalue>20.5</sivalue><siunit-\degreeCelsius</siunit</si:real>
<fdcc:guantity>

... (measurement result 1 here).....

docresult

decinfluenceConditions

=dceinfluenceCenditicn id="temperature">
<deename><dce:content lang="en">temperature</dcc:content></decname>
<si:real><si:value>20.6</si.value><siunit>\degreeCelsius</si:unit</si:real>
</dcc:quantity>

... (measurement result 2 here).....

CECIP ‘(, 01 March 2022 Page 9 2 pternational DCC Conference
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Risk of the DCC CECIP @ European Weighing Industry

e Different ways where/how to represent e.g. the temperature are possible with
the DCC as well:

Notation per result, ,column-wise™.

decc:measurementR
dec:measurementResult
dec:influenceConditions

=dccinfluenceCandition refType="basic_temperatura™> Nomlnal Value /a.U ° 1 2
<dce:name><dcc:centent lang="en">tem perature</dcc:content></dcc:name>

<sizrea ListXMLList> Meas. result /a.u. 1.001 1999
<si:valueXMLList=20.5 20.6 ...</si:valueXMLList><si:unitXMLList>\degreeCelsius<isi:unitX MLList>

<IsireallistCMLList> Temperature /°C 20.5 20.6
decciresults

<dceiname><dce:content lang="en">Meas. results</dcc:content><idcciname>
<si:realListXMLList>

<si:valueXMLList>1.001 1.999 ..</sivalueXMLList><si:unitXMLList>‘arbitraryUnits </si:unitX MLList>
</si:reallistXMLList>

CECIP ‘(, 01 March 2022 Page 10 2nd |nternational DCC Conference

Requirements on the DCC CECIP @, European Weighing Industry

® DCCs for the same measurands/types of measuring instruments from different
labs MUST be processable with the same import module

® DCCs for different measurands/types of measuring instruments SHOULD be
processable with the same import module

@ General rules needed for all measurands/types of measuring instruments
e Denoting accredited/non-accredited results
® Terminology/namespace
e Preferred structures for measurand classes/types of measuring instruments

® Detailed “Best Practice Guides” for particular measurands/calibration
procedures are needed

CECIP ‘(, 01 March 2022 Page 11 2 pternational DCC Conference
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DCC infrastructure cECIP ‘,

® To avoid parallel (contradicting) developments, a ,DCC instance” could
officially assign the definition of a Best Practice Guide to a particular
stakeholder group (see ,companion specifications” at OPC-UA)

® Such an international “controlling body” should be flexible, fast and not
overregulating in order to not delay the developments and progress of
digitalization.

@ If this is guaranteed, CECIP is convinced that such a “controlling body” can be
an important guarantee for the success of the DCC.

CECIP ‘, 01 March 2022 Page 12 2nd |nternational DCC Conference

o G

9

Thank you
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Digital Calibration Certificate - Proof of concept for Regulated Process Industry

Presenting authors Heiko Reitzer, Boehringer Ingelheim GmbH, Germany Eric Kuenz,
Boehringer Ingelheim GmbH, Germany

Juho Nummiluikki, Beamex Oy Ab, Finland

Abstract

The digital calibration certificate (DCC) has seen significant development as a format
recently. There have not yet been many tests in the actual industrial environments to test the
applicability of the DCC for industrial end users. To test the industrial applicability of the
DCC, a Proof-of-concept project was initiated and executed to test the usage of the DCC in
Pharmaceutical environment. The Proof-of-concept 1 (PoC 1) concentrated on testing the
process of creating, securing, transferring, and receiving a DCC for a temperature sensor.
The project consortium consisted of five partners: Industrial end user (Boehringer Ingelheim),
German Metrology Institute and DCC specialist (PTB), calibration service provider (Testo),
calibration solution provider (Beamex) and IT infrastructure provider (Aalto University of
Finland). The calibration service provider was responsible for generating the DCC from their
calibration management system according to the format provided be the PTB. The DCC was
then secured with an electronic signature and transferred to the end user with a transfer
platform. The end user imported the DCC to their calibration management system, checked
against the predefined procedure and approved the calibration result. As a result of the PoC
1, first part of fully digitalized end-to-end calibration process from calibration provider to
instrument owner was tested and demonstrated. The successful execution of the PoC 1
provides one approach of the middleware for DCC processing, data extraction and human
readable output. The PoC 1 presents an example of DCC implementation in a highly
regulated environment of pharmaceutical industry and a good practice example for
temperature calibration. According to PoC 1 results achieved additional PoC’s have to be
executed, to fully test and demonstrate target end to end process including Digital Calibration
Request (DCR) for process industries specific calibration procedures transfer.
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Digital Calibration Certificate -

Proof of concept for Regulated Process Industry
2"d DCC Conference, March 2022

Heiko Reitzer / Eric Kuenz X
=\ Boehringer

Boehringer Ingelheim GmbH ||||| Ingelheim

@ e

Use Cases - DCC End-to-End Process
PoC1: /PoCl: Use Case A: \

Out of scope In scope

Off-site calibration

Requirements,
by external lab

Procedures,
Instructions

7 B

Bl O\ UseCaseB:
In-field calibration

(Pharma) by external contractcy

Vendor

(external)
e.g IS0 17025 Labs

Calibration

Results DCC:  DC Certificate

P C & DCR: DC Request (= requirements)
oCl: DCA: DC Answer (= communication letter)

Q scope (Tem perature) / CCMS: Computerized Calibration

Management System

= Boehringer
Iml TIngelheim
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O

f
\NFORMA}DN

TECHNOLOGY  sustinsnggrothiogstner

Scope of PoC1

*  Quality of certificate: Non-/unaccredited (field calibration) + accredited (lab} certificate

*  Measurement quantity <temperature>

+ Create DCC files based on DCC standard XML schema (V. 3.0)

* Develop secure DCC data transmission / sharing platform for E2E system integration /
interoperability

= Import DCC - XML data into Beamex CMX database (CCMS) executed

« Approval by Customer (to complete internal calibration process) ] Dec. 2020 -> Jun. 2021

Important positive site effect:

= Establishing of first DCC “Good Practice Example” for temperature

7 Boehringer
il tagelheim

BI DCC (PoC)

Project Organization

Global Business DMSO HP G NSO mos Tl
Pracess Ovner (GPO) Callbration | Calibration ” | T oo Eapeles Dhcglar

Boehringer Ingelheim BEAMEX Aalto / CONTIOT TESTO PTB
Global Business 1 Beamex Country
Pracess Engineer | Glabal CSV & C | | T OPS Asset Mgmt. Manager
(GBPE)
[—
Business ProjeciLsad I IT Project Lead Beamex Lead Aalto/CONTIOT Lead ™ [EREERRS 5 TP R I GEMIMEG Il Leac ‘l

L] System Calibration NMI ‘
IT Sol.Provider - Germany

[ |

Process

e — - ﬁ [0 Expor smancomm RO bec eper
— |
= CMX Software Expert ™
Templ. Process SME CMX Software Expert m— DCCIT Expert
] steerto Mgmt. Hoard
- —
= e s s [ ol pEE—_ = 0 s on
Templ. Process SME n N
Mroject Leads
0 rrream
7 Boehringer
il ngelheim
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Validating DCC solutions in an end-to-end process
Proof of Concept (PoC)

Manufacturing company
BOEHRINGER
INGELHEIM

Manual
inputin DCC
Hub /
Gemimeg
tool*

is
the instrument owner

DCCsa

schema

DCR

[LELDE]
DCC xml
file
creation®

schema

DCA

schema

Stamping server
Encryption
Decryption

DCA

DCC parser to CMX
Data import to CMX

Validation of format
Validation of origin

Human readable format

Auto-
mated
DCC
creation®

Aalto/
CONTIOT

CONTRACTOR TRANSFER PLATFORM PROVIDER BEAMEX BI

National Metrclogy Institute
PTB
GEMIMEG II AP 3.2.1 originator of DCC schema for Pharma Industry measurement quantities

7 Boehringer
Ingelheim

DCC Poc 1 - Project Facts & Figures

aoa O
& 6o O

. L 24+ 3 3ofs
compames/urgan;zanons named project different, regular project processes in
ECORERIE resources meetings established scope/proofed
REQUIREMENTS FULLFILLMENT
69 REQUIREMENTS - IN SCOPE
|
: .}.
" ]
e 45
nationalities in .
project project work packages
cooperation " ™ ‘ defined/executed
7 Boehringer
) tngelheim DCC - PoC 1 Result 6
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]
%

Ll .
T Dgbst

[,

DCC Innovation Framework

interdependencies / restrictions - EORMATION oo
- German NMI to drive global DCC standard - BI Resources & Budget
and providing further DCC schemes / stencils - Active support from Beamex Pharma Group
(ie. humidity; pressure; flow; mass) cooperation partners
- Acceptance of the DCC by the relevant - Fulfillment of legal requirements for
authorities (EMA, FDA, ...) onboarding of new innovation driving
- Support by strategic calibration service partners/vendors (Non Disclosure Agreement
provider for future DCC development NDA)
- BEAMEX to drive DCC capability to be part of - Data security requirements to be met

commercial of the shelf calibration solution
(CMX/ LOGICAL)

- BIDCC team will continue to take care of it and drive the further development for the
implementation of DCC into our BIgCAL process

(b wsivireg
) . -:'gbs"-
Conclusion: DCRin Scope of PoC 2 L
/POC2: Use Case A: Use Case B: \
In scope e Off-site calibration In-field calibration
equirements,
Procedures, by external lab by external contractor

Instructions

/ Vendor BIgCAL \
N

(external)
(Pharma) /

e.g IS0 17025 Labs

et . C 2 el

Calibration

Results DCC:  DC Certificate

DCR: DC Request (= requirements)
DCA: DC Answer (= communication letter)

PoC1: Done CCMS: Computerized Calibration
K . / Management System

= Boehringer
Iml TIngelheim
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DCC PoC Framework / Approach

Outlook, what's required?

Establish close collaboration and commitment
Reliable partners and technologies

» NMI (PTB) -> already worked well ‘/

» DCC “Sharing Hub” platform provider -> to be established X
» Service provider for DCC XML-Schema

development and maintenance -> to be established X

» Calibration Service provider -> already worked well \/

v

» Calibration Management solution provider -> already worked well

i et
c}%{q . gbs .
INFO‘RMAT\ N Tem
TECHNOLOGY  swininggrowttogsther
.n!ﬁu-anﬁak ";"“’ anlo P""b“?m‘;xsnor:s i as‘k

help ansSwers i, answers

e — e Y investiqu

iu"’v info a5k 4

. 4 iy into cONfu:

tion  Bsk bt mﬂms
oblem ) questio

estlons we
qu "’?ﬂ!""‘ vl he|;!.‘,f.}':$"‘
ans ers
Cquery s aNSWeErs ...,
urlﬂ.lll questions confused
lnfo
ask
help.
oty
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Improving DCC-results by post-processing
Presenting author Hans Koch, da+d, Germany
Abstract

The machine readability of DCC reduces the hurdle for post-processing immanent with
conventional calibration certificates.

It will be shown by a case study from the NIST/SEMATEC Handbook (https://ogy.de/e9kl),
how to gain added value:

» more reliable means and uncertainties than those given in the DCC
* a calibration curve with an associated uncertainty function

* reduction of uncertainties by exploiting correlations (up to a factor of 3 in the case study
mentioned above!).

The calculations presented in the NIST Handbook may be substantially simplified by utilizing
the Python-package "uncertainties" (hitps://ogy.de/h23f).

Improving DCC-results
by post-processing

Hans Koch

www.da-plus-d.de
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The data analysis presented here is

* not new and may be found in chapter 2.3.6.5.1. of ENGINEERING
https://www.itl.nist.gov/div898/handbook/ . STATISTICS

H A N =] B -] =] K

* However, the program code has been simplified
considerably thanks to the Python package
"uncertainties" (https://ogy.de/h23f ).

Main message:

With conventional calibration certificates the input
values for these calculations have to be extracted in a
very eleborate manner, whereas

with a DCC it is done in a flash!

One line of code reads the whole list from the <si:valueXMLList>-element:

root.find(".//dcc:metaData[ @refType="basic_setValue'l/dcc:data/dcc:quantity/
si:realListXMLList/si:valueXMLList", ns)

DCC cutout:

- <dcc:measurementMetaData>
dcc:metaData refType="basic_setValue">
- <dcc:declaration>
<dcc:content lang="de">Kalibrierpunkt</dcc:content>
<dcc:content lang="en">Calibration value</dcc:content>
</dcc:declaration>
cc:data>
cc:quantity >
j:realListXMLList>
<si:labelXMLList>kPa</si:labelXMLList>
<si:valueXMLList>2.0 2.0 2.0 4.0 4.0 4.0 6.0 6.0 6.0 8.0
8.08.010.010.010.012.012.012.0 14.0 14.0 14.0
16.0 16.0 16.0 18.0 18.0 13.0 20.0 20.0 20.0 21.0
21.0 21.0</si:valueXMLList>
<situnitXMLList>\kilo\kilogram\metre\tothe{-1}
\second\tothe{-2}</si:unitXMLList>
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Plotting the data and adding a linear fit:

root, ns = getRoot()

setData = root.find(".//dcc:metaData[@refType="'basic_setValue']/dcc:c¢
X = np.array(setData.text.split(), dtype=float)

measData = root.find(".//dcc:quantity[@refType="'basic_measuredValue']
y = np.array(measData.text.split(), dtype=float)

x1l, yl, results = linFit(x,y)

# plotting:

ax = ff.fig_frame("""Measurement results""", r'pressure in kPa',r'vol
ax.plot(x,y, 'b+',ms=18, mew=2)

ax.plot(xl,yl, 'g-",lw=2)

Plotting the data (+) and adding a linearfit ( _):

Measurement results

2.00

- B
N u ~
w o w
1 1 1

voltage in mV
—
o
o
1

0.50 A

0.25

1 1 1 L) 1
25 50 75 100 125 15.0 17.5 20.0
pressure in kPa
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Plotting residues to a linear fit: x1, yl, results = linFit(x,y)
rsd = results.resid

le—d Residues of linear fit

residues in mV

- +
+ I ¥
L i

_3 . + +
I 1 T T T T T T
2.5 5.0 7.5 10.0 125 15.0 17.5 20.0
pressure in kPa

Plotting residues to a quadratic fit (now "under statistical control"):

le-4 Residues of quadratic fit

0.6 -
+ +

0.2 - + + + +
+ +

0.0 A

-0.2 A

residues in mV

-0.6 -

—-0.8 -

=1.0 o +
1 1 1 1 1 1 1 I
2.5 5.0 7.5 10.0 12,5 15.0 17.5 20.0
pressure in kPa
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Information given by the calibration certificate:

1) mean

2) expanded uncertainty

for only 3 data points

for each pressure set value.

This is statistically quite unreliable! Residues of quadratic fit
0.75

W|EEERED
W

—0.50 o +

residues in mV

+

4+
w +——+

Il
B

-0.75 A

—1.00 A +
T T T T T T T T

2.5 5.0 7.5 10.0 125 15.0 17.5 20.0
pressure in kPa

Calculating an uncertainty function
considering correlations of the fit parameters
Utilizing the "uncertainty"-package of Python

x1l, yl, results = quadFit(x,y)
rsd = results.resid

a,b,c = results.params
cov = results.cov_params()

from uncertainties import correlated_values, unumpy
(al,bl,cl) = correlated_values([a, b, c], cov)

Xr = unumpy.uarray(np.linspace(x[@],x[-1],100), ©.8)
y = al + bl*xr + cl*xr*xr

# plotting:

ax = ff.fig_frame("""Residues of quadr. fit + uncert. function""", r'pr
ax.plot(x, rsd, 'b+",ms=10, mew=2)

ax.plot([x[@],x[-1]], [@,e], g ,1lw=1.5)

x

ax.plot(unumpy.nominal values(xr), unumpy.std devs(y)*2.8, 'r', lw=2)
ax.plot(unumpy.nominal_values(xr), -unumpy.std_devs(y)*2.8, 'r', lw=2)
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Calculated uncertainty function

1e—4 Residues of quadr. fit + uncert. function
+

+ -
0.4 -

0.0 -

-0.4 - +

residues in mV
&
N
+
+) :

—-0.6 A

—=1.0 - +
T 1 1 1 T 1 T T
2.5 5.0 7.5 10.0 125 15.0 17.5 20.0
pressure in kPa

Outcome:

* Since the fit function and the uncertainty function are based on 30
DOF (degrees of freedom) as opposed to 2 DOF before, these results
are statistically far more reliable.

» Both functions span over the whole device range and are valid for
intermediate values as well.

* The uncertainty values are smaller than those tabulated in the DCC.

Hint: in the NIST/SEMATECH handbook the calculation consider the inverse of the
calibration curve as well. This was omitted here for clarity reasons.
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Digitalization of information and the impact of DCC on workflows

Presenting author Jose Armando Lopez-Celis, CENAM, Mexico

Additional authors Itzel Dominguez-Mendoza, Carlos Galvan-Hernandez, Aldo Garcia-
Gonzalez, Hugo Gasca Aragon, Oscar Ramos-Monsalvo (all CENAM, Mexico)

CGALVAN@cenam.mx

Abstract

The covid-19 pandemic has impacted the world by accelerating technological changes that
were thought to be unnecessary, but in recent years it has come to rethink strategies,
providing the opportunity to carry out a digital transformation, and metrology is no exception.

Industrial and IT technologies currently play an important role in the acceleration of
processes and workflows, which brings competitive advantages in terms of time reduction
and process efficiency.

It is important to consider the need to digitize data and processes within metrology
laboratories, as well as the impact of the calibration certificate (DCC) on workflows in the
value chain, optimizing communication between the different elements that compose it.

By ensuring that machines are capable of interpreting and processing information, data and
status exchange is achieved throughout the process, minimizing errors and time in
production processes.

Finally, progress is shown in the proposals of the National Metrology Centre of Mexico
(CENAM) on the way to developing the DCC.
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Digitalization

of information and
the impact of DCC
on workflows.

Centro Nacional de Metrologia

Lo,
8 CENAM

DE METROLOGIA
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COVID 19,

Evidenced the shortcoemings and lags in
the areas of information sciences and
technology

Resistance to change

Need of innovation in the workflows

New Needs
and future services

These gaps direct our efforts to improve the
calibration process.
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Starting the change,
==

Constant

AGILE As part of the organizational culture
Methodologies

3 2 X co=i
© (&

©
Technology adeption Digitalization of Process optimization
information
Adopting technologies Digitalization of More efficient
that serve to speed up information for data processes for better
the process exchange results
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Closing

Global solution

reducing errors, accelerating response
times, and reducing costs

Changes are good, and if they are for the
benefit of all, even so more

Strengthen your value chain

CENAM

GENTHO NAGIONAL DE NETROLOGIA

@ Certificado de Calibracién Digital

Centro Nacional de Metrologia

Certificado de Calibracién Digital

Centro Nacional de Metrologia

Team Members

Carlos Galvan Hernandez
Metrologist
cgalvan@cenam.mx

Hugo Gasca Aragén
Management Coordinator
hgasca@cenam.mx

Jose Armandc Lopez Celis
Metrologist
jolopez@cenam.mx

Aldo Adrian Garcia Gonzalez
Metrologist
algarcia@cenam.mx

Oscar Ramos Monzalvo
Developer
proy-dim@cenam.mx

Itzel Dominguez Mendoza
Developer
idomingu@cenam.mx

ﬁCE“AM

CENTRO NACIONAL DE METROLOGIA
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Digital Quantities and Units for the MlI

Presenting author Mark Kuster, Independent Researcher and Consultant, USA
mjk@ieee.org

Abstract

NCSLI members have worked on a measurement information infrastructure (MIl), a digital
transformation for metrology, since 2013. The effort soon concluded that machine-readable
measurement data would require uniquely identifying the measurand quantity and that
relying only on representing measurement units would not suffice. The NCSLI 141 MIl &
Automation Committee has a test bed that contains a basic database of quantities and units
for reference in developing digital metrology document structures. Having neared the point of
publishing a digital accreditation-statement document format, the committee would like to
replace this development database with a registry of unique identifiers for quantities and
units. Such a registry would facilitate wide-scale interoperability of digital certificates and
other metrology data.

This presentation will explore efforts toward that goal.

Digital Quantities and Units for the M|

Mark Kuster, mjk@ieee.org, USA
NCSLI Measure Editor, Independent Researcher, Consultant

Second International DCC Conference

NCSLI 141 (M)
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Introduction

Section 1

Introduction

NCSLI 141 (M) 2 March 1-3

Today's Topics

© Introduction
© Digital Transformation (DX) and Successful Adoption
© The NCSLI (MIl) Approach to Quantities and Units

© Conclusion

NCSLI 141 (MII) DCC Cenfarence 2022
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Introduction

Acronyms

Definition

MII {measurement information infrastructure)

—set of normative standards that unambiguously define data structures, taxonomies, service
protocols and security for locating, communicating and sharing measurement information

|Ql—international quality infrastructure
DX—digital transformation
NCSLI—NCSL International

SoA—scope of accreditation

M-Layer—information layer to support metrological data and application types

NCSLI 141 (M) 1C 2 March 1-3

Digital Transformation (DX} and Su

Section 2

Digital Transformation (DX) and Successful Adoption

NCSLI 141 (MII) DCC Cenfarence 2022

Page 82 of 317



2"international DCC-Conference

Digital Transformatien (DX} and Successful Adoption

An 1Ql Foundation

The 1QI remains key to world-wide commerce—product acceptance and interoperability.

A more challenging future environment presents problems though:
@ An agile, automated world demanding inexpensive, fast service
@ Sheer numbers of measuring instruments: e.g., loT devices

@ Intolerance to lost value in manual processes

NCSLI 141 March 1-3

formation (DX) and Su

Digital Transformation

Metrology's DX has begun but lags other industries:

@ science, manufacturing, travel, banking, entertainment, ...

The MII initiative envisions a DX solution with opportunities:
@ Higher quality and reduced costs via automation
@ New value from digitalized measurement information

@ New products, services, business

A digitally transformed |Ql might ensure continued viability.

NCSLI 141 (MIl) DCC Conference 2022
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Digital Transformatien (DX} and Successful Adoption

Barriers to Success

DX will solve the problem and foster innovation if

@ fit-for-purpose and championed for adoption.

Simple digitization will not suffice. That only . ..
@ changes the package, the wrapper,
@ prolongs existing manual processes and weaknesses,
@ retains ambiguity that foils machine consumption,

@ leaves us with manual processing in a different form.

NCSLI 141 (M) March 1-3

Critical Success Factors

True fit-for-purpose DX requires rethinking our processes to leverage digital technology.

For true DX we should:
@ Rethink our processes from the ground up.
@ Replace our manual shortcuts.
@ Discard pragmatic practices for extensible replacements.

@ Champion adoption within top-level authorities.

Value-creating innovation and production drive demand, not consumers,
No one ever asked for a streaming music service to replace their phonograph.
"Build it and they will come.”

NCSLI 141 (MII) DCC Cenfarence 2022
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The NCSLI (MIl) Approach te Quantities and Units

Section 3

The NCSLI (MIl) Approach to Quantities and Units

NCSLI 141 4 March 1-3
Th CSLI (M) Approach to Quantities and Un

EEEINCSL International and the MII

@ NCSL International
@ Established 1960, now at https://ncsli.org/
@ Volunteer-driven, measurement-science professional organization
@ Annual conference, standards & practice publications, tutorials, webinars
e Metrologist magazine, Measure journal

@ NCSL| 141 MII & Automation Committee

@ Reformulated at the 2015 annual conference

@ Chartered to develop MII digital documents and facilitate related products
e lpdates in Metrologist and Cal Lab

@ See http://miiknowledge wikidot.com/

NCSLI 141 (MII) DCC Cenfarence 2022
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The NCSLI (MIl) Approach te Quantities and Units

MII Digital Documents in the Measurement Economy

Measurement
Consumer

Certificate II

—

Instrument II
Specs

All three documents revolve around measurement
information and so share a common data structure.

Accreditation II
Scope

Measuring
Entity

Accreditation
Body

NCSLI 141 (M)

The NCSLI (MII) Approach to Quantitie;

MI| Digital Documents in the Measurement Economy
Measurement
Consumer

Certificate II

Where to start?

Calibration certificates: billions
Instrument specifications: millions
Accreditation scopes: thousands

_..

Instrument II Accreditation II
Specs Scope

Manufacturer

All three documents revolve around measurement
information and so share a common data structure.

Emphasis on commercial products:

@ Practicable, yet extensible

Accreditation @ Minimum viable product: SoA

Body

Measuring
Entity

@ Leverage the SoA structure to
inform instrument specifications,
certificates

NCSLI 141 (MII) DCC Cenfarence 2022 March 1-3
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The NCSLI (MIl) Approach te Quantities and Units

MII Digital Documents in the Measurement Economy
Measurement
Consumer

Certificate II

MIIl Design Requirements

@ Standardization (norms)

@ Interoperability (unambiguous)

—

@ Data Completeness {full data
retention)

Instrument II
Specs

All three documents revolve around measurement
information and so share a common data structure.

Accreditation II
Scope

@ |dentity (reusable data)

@ Extensibility {(compatible
versioning)

Measuring
Entity

@ Authentication and

Accreditation ‘
Authorization {ownership)

Body

@ Revocation {withdrawal)
NCSLI 141 (M)

The NCSLI (MII) Approach to Quantitie;

MI| Digital Documents in the Measurement Economy
Measurement
Consumer

Certificate II

Rethinking measurands . ..

Current representations work for
humans but remain inoperable for
machines.

_..

Accreditation II
Scope @ Free-text quantity descriptions

Instrument II
Specs

All three documents revolve around measurement
information and so share a common data structure.

Multiple quantities per unit

Endless dimensionless quantities

Accreditation
Body

Measuring
Entity

°

°

e |mplicit scale-type traps

@ Exceptional cases (e.g., kg)
@

Objections fill the literature.

NCSLI 141 (MII) DCC Cenfarence 2022 March 1-3

Page 87 of 317



2"international DCC-Conference

The NCSLI (MIl) Approach te Quantities and Units

MII Digital Documents in the Measurement Economy

Measurement
Consumer

Machines require metadata to process
documents correctly.

Measurement metadata = measurand
descriptions = MII taxons

Certificate II

Accreditation II
Scope

.. The MII uses a standard
measurand taxonomy drawn from a
test-bed quantity database.

Instrument II
Specs

All three documents revolve around measurement
information and so share a common data structure.

Measuring
Entity

Accreditation ‘

Body SoA Measure.Voltage.DC
Spec Source.Voltage.DC

Cert Source.Voltage.DC

NCSLI 141 (M)
The NCSLI (MII) Approach to Quantitie;

MI| Digital Documents in the Measurement Economy
Measurement
Consumer

Certificate II

However, the M| test-bed lacks

@ Global interoperability

@ Scale & operator definitions

_..

@ Quantity relations

Accreditation II
Scope

Instrument II
Specs
g numeric (usually) value

All three documents revolve around measurement [Q] unit or other scale reference
information and so share a common data structure.

.. We want a more general metrology
information basis (the M-Layer).

Accreditation
Body

Measuring
Entity

{g) aspect—generalized "quantity”

NCSLI 141 (MII) DCC Cenfarence 2022 March 1-3
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The NCSLI (MIl) Approach te Quantities and Units
The M-Layer
Principles P ——
i Responsibilities:
@ Support dIVEFSG - Euthoritative repesibory of UlDs
metrological data and s e
-- collection of conversion functions

fully exploit DX.

o Capture scale types, L. " 1.

relations and II | Scale ‘ ‘ Conversion function |

meaningful operations.

@ Render familiar (e.g. The M-layer would comprise an authoritative register of
Sl) representations in unique identifiers for aspects, scales {units), and conversion
documents. functions. (Blair Hall (MSL) and M. Kuster)

Not only ratio scales, but interval, cyclic, logarithmic, ordinal and nominal scales

CSLI 141 (MII)

Section 4

Conclusion

NCSLI 141 (MII) ) March 1-3
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Next Steps

We recommend that all digital documents incorporate M-layer principles.

At present, we plan to . ..
@ Continue modeling M-Layer data.
@ Solidify and populate the M-Layer for testing.

@ Quantities, scales, units definitions and interrelations
e Measurand taxonomy

@ Involve stakeholders to refine the documents: Labs, ABs, manufacturers, . ..
@ Replace the MIl quantity-unit development DB with the M-Layer.

@ Incorporate into applications {commercial, internal, open-source).

NCSLI 141 (M) March 1-3

Acknowledgments

Many thanks go to the
@ DCC Conference 2022 Committee
@ PTB Leadership for its DX emphasis
@ NCSL International for its MII support

@ NCSL International 141 MII and Automation Committee participants for their
development work

2"international DCC-Conference
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And Thank You for your time!

We would like to collaborate with your DX effort.

@ NCSL International Workshop & Symposium, August 20 te 24, 2022
@ Call for papers: https://nesli.org/page/WS22CP

NCSLI 141 (MII) DCC Cenfarence 2022
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Session “DCC Applications”
01

Program
uTC Wednesday (2022-03-02)
12:00
12:15
DCC Applicati
12:30 B
12:46

Tasks from
the 1st
international
DCC-Conference

14:15

Mi 1 e
14:30

14:45

15:00

15:15

PIB

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

02

Workflow

-[ﬂ-\

b@: v;v;v:.fotaha.de
Start of Data Analysing
calibration logging the data
E python

=)

\ —

Transfer
to XML

PTB Proceed as previously done

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut
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python
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Mid-
dle-
ware
|

~N

Transfer to XML

Machine-
readable

2"international DCC-Conference

03

14:00

14:15

14:30

14:45

Middleware 1

60'

Generation of digital calibration certificates using Python and Excel

A software solution for the practical creation of DCC files

middleware and digital signature at work

From Excel to DCC and human readable calibration certificate — user-friendly

A no-code Excel tool for generating DCCs

PIB

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin

Human Readable

Nationales Metrologieinstitut

Q4a

PIB

Machine-
readable
Mid-
dle-
ware
|
12:00 The GEMIMEG Tool NS
12:16 Ilnlroducing PyDCC - a Python module for the -
DceC APP“C!HOI'IS 50' ffalfhraﬂfmtzrllﬁ::u
12:30 Ilnlerconnecting Calibration Services at the Vac Group of PTB
12:45 |Modern data exchange platforms and the DCC

Human-
readable

Physikalisch-Technische Bundesanstalt ® Braunschweig und Berlin
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Human Readable 04b

Machine-
readable

Mid- Mid-

de dle-
ware ware

For coordinated Good Practice:
PTB will provide a non-commercial
and non-validated tool for this!

T G
ey e Ly
Nse
M,‘ F

©: www.fotalia.de

Review
by head of
lab

PR

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin e Nationales Metrologieinstitut

Ready DCC 2S

Machine-
readable
Mid- / :

dle-
ware

nsfer

To XML

S A
U
e
U™ :
- Review
©: www.fotalia.de b\/ head Of Human—
== WB lab readable
Physikalisch-Technische Bundesanstalt ® Braunschweig und Berlin ot Nationales Metrologieinstitut
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The GEMIMEG tool

Presenting author Jan Loewe, PTB, Germany
jan.loewe@ptb.de

Additional author Frank Hartig, Siegfried Hackel, Benjamin Gloger, Justin Jagieniak, Gamze
Sdylev-Oktem (all PTB, Germany)

dcc@ptb.de

Abstract
At the last DCC conference, a DCC of a silicon sphere was used to demonstrate how the
GEMIMEG tool works.

This presentation will show how the GEMIMEG tool works in the field of temperature
calibration based on the GP-DCC. Exemplarily, the following steps for creating a DCC with
the tool will be demonstrated:

1. Reading in a template,
2. Input of the calibration data via a web GUI as well as
3. the output of a DCC including the human-readable part.

The advantages of outputting in HTML5 format are explained. Furthermore, the generation of
a pdf file and the integration into the fourth ring of the DCC is demonstrated.

Physikalisch-Technische Bundesanstalt
Nationales Metrologieinstitut

& GEMIM3D

The GEMIMEG-Tool

Demonstrator for a graphical user interface for DCCs

Jan Loewe, Working Group 1.24
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Scope

* Demonstrator for a graphical user interface
* Works with the Good Practice Example for the Temperature
* Support localization of the tool

2022-04-03 3 Jan Loewe

Features

* Web Application
* Static HTML, no real backend needed
* Everything is done on the Client-Side using JavaScript
* Written in modern JavaScript / TypeScript
* Vue.js is used as a framework

* Supports latest DCC Schema {v3.1.2)

* Edited DCCs are never sent to a Server (Stored in your Browser)
* Every part of the Temperature Example can be edited

* Generate a preview using XSL

2022-04-03 4 Jan Loewe
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Layout of the Tool
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PIB

Create a new DCC or load a existing one

[) LOAD GOOD PRACTISE TEMPERATURE EXAMPLE h

Last loaded Files

2022-02-28_GP_Temperature.xm|
B Latestautosaved version
about 14 hours ago

| Attention: This tool is a demonstrator. It should not be used in a

production environment.

2022-04-03 5

Layout of the Tool

Jan Loewe

PIB

General Information

Calibration Certificate

Couniry Cade * Mazndatory Language *

DE - Germany - er - English -

Unique centmer = Recaipt Date

GP_DCC_temperature_simplified_1.1.1 (3 19570813
Ferformance ate * Performance Lacation

m 1957-08-13 O Is adate range Laboratory -

Identifications o

Issuer Value HName ‘Actions
Calibration Laboratory string-calibrationLaboratory-coreData Order no. P

Main content area

Language seleclion for dalasels

. General Information

o Items

© statements

o Measurement Results

o Preview

2022-04-03 6
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Layout of the Tool

G eneral |nf0rmati0n Language selection for dalasels

3 2 % EN DE +

Calibration Certificate

country code Mezndatory Language *

DE - Germany ~  en-English - @ Gceneral Information

Unique Icentfier = Receipt Date

GP_DCC_temperature_simplified_1.1.1 (3 19570813 ° Items
serformarice Date * Performance Locatien

9 19570813 [ Is adate range Labaratory - ° Statements

Identifications
© Measurement Results

Issuer Value HName Actions

Calibration Laboratory string-calibrationLaboratory-corelata Order no. V| e —

+
Navigation
FREVIOUS STEP NEXT STEP

2022-04-03 7 Jan Loewe

DCCs with multiple languages

& GEMIM3D

L

v1.0.0-beta

Measurement Result 1 o

+

Language seleclion for dalasels

Name (=0 *
Measurement results

Used Methods
o Items
RefType Name Deseription Actions
basic_uncerainty Expanded uncertainty The expanded uncertainty was caleul. V|
Staternents
gp_temperatureSensar Calibration of ternperature sensors N s 0 o
+
o Measurement Results
Measuring Equipments m
Reflype Name Description Actions o Preview
basic_narmalUsed PL700 thermomster . |
PREVIOUS ST NEXT STEP
2022-04-03 8 Jan Loewe
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DCCs with multiple languages

r’¢'|
= GEMIM3® T o
N, v1.0.0-bela
Measurement Result 1 o Language selection for datasels
+ EN DE +
Neme (22 +

Messergebnisse

Used Methods o

o General Information

° Items

RefType Name Description Actions
. M i £
basic_uncertainty Erweiterte ist die erweiterte Messun... 5
Kalibrierung von s o Statements
gp_temperatureSensor . z
Temperaturmessfiihlern W
+
° Measurement Results
Measuring Equipments o
RefType MName Description Actions ° Preview

basic_normalUsed

PREVIOUS STEP NEXT STEP

2022-04-03 9 Jan Loewe

s 0

P18

Try it yourself!

Source Code of the Tool:
https://gitlab.com/ptb/dcc/gemimeg-tool

G I t La b Try it yourself here:
https://ptb.gitlab.io/dcc/gemimeg-tool

2022-04-03 10 Jan Loewe
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s

Future of the tool

* Flexible and expandable core
*+ Loading and storing DCCs using APIs / the filesystem
* Further validation of DCCs (e. g. using TraCIM)
* Generate previews using other technologies (e. g. LaTeX)

2022-04-03 11 Jan Loewe

& GEMIM3D

Nationales Metrologieinstitut

Thank you for your attention!

Do you have any questions or comments?

Jan Loewe, Working Group 1.24
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Introducing PyDCC — a Python module for the DCC

Presenting author Andreas Tobola, Siemens AG, Germany

Abstract

For the programming language Python there are numerous support libraries for almost every
data structure and interface. This variety of libraries enables creating new applications
rapidly. Why not having a library for the handling DCCs? This is exactly what PyDCC is
intended for. Within the project GEMIMEG-II the software component PyDCC has been
developed together with the participating project partners. The advantage of the software is
an accelerated development of new applications around the DCC. This talk introduces
PyDCC and its usage. PyDCC was licensed under the open-source license MIT.
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‘ Introducing PyDCC — a Python Module for the DCC

Andreas Tobola

2nd Internatiohal DCC-'Co'r]férence

DCC*

Software module for enabling faster handling of
Digital Calibration Certificates on Edge and Cloud

thon Module for Digital Calibration Certificates

SIEMENS
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PyDCC
Administrative information

1. Has been developed within the research project GEMIMEG-II
2.
3.
4.

Joint development with project members of GEMIMEG-II
Software license: MIT
Official release planed to the end of GEMIMEG-I|

Page 3 Unrestricted | ® Siemens 2021 | Andreas Tobola | T CED S8I-DE | March 2022 http://gemimeg_de

Digital Calibration Certificate (DCC)
Content of the DCC

1) Administrative Data 2) Results of the
* DCC ID Calibration
* Item ID(s) * Calibration conditions
* Calibration laboratory * Calibration parameters

v Gl ) R * Adjustment parameters
* Previous documents

* Uncertainty

4) Document

* Human readable
3) Comments document

Non formal section * Printout conform
containing user data with DIN 17025

Page4  Unrestricted | © Siemens 2021 | Andreas Tobola | T CED SSI-DE | March 2022 httpS SHwww. ptb .de/dcc
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DLL
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DCC

XML Document
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PyDCC
The Motivation for this Software Module

1. Enable faster development of applications for processing of DCCs cao
on Edge and Cloud

2. Key driver: Reusable software

3. Verify the DCC
* XML schema (DCC schema, D-S| schema)
» Signature

4. Read contents from

+ Administrative data section
(DCC |Ds, Version, Date, Sensor ID, ...)

+  Measurement results section
(Precision, Accuracy, ...)

5. Provide common data preprocessing features
= Days since last calibration
*  Measurement results processing

Page 5 Unrestricted | © Siemens 2021 | Andreas Tobola | T CED 88I1-DE | March 2022 SI EM ENS

Applications : : : .
SITRANS MS200 3 . .
Multisensor B . . et vs

"

_.||||||.-
SIEMENS

=l

SIEMENS
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Applications
Introducing Quality of Sensing / Quality of Data

Sensor Data

Quality

SIEMENS

Page 7 Unrestricted | © Siemens 2021 | Andreas Tobola | T CED 88I-DE | Marc

Applications
Calibration Example

@Woemmao [\ o .

DCC Repository

= )

Vibration Test Bench

Generate a
Digital Calibration Certificate Upload to DCC repository

with signature
and sensor UID

SIEMENS

Page 8 Unrestricted |  Siemens 2021 | Andreas Tobola | T CED SSI-DE | March 2022

Page 104 of 317



2"international DCC-Conference

Application Example

Usage of PyDCC
- e
111010 O 100110 111010 £ 100110 111010 () 160110 = H
110001 Bl eo1001 \IIE“ Iluﬂ 110001 Boo1001 110001 @ ovioot

88l Sensor System Industrial Edge SSI Services / Mindsphere SS8I Visualization
o00 DO
PyDCC PyDCC
m“
Page8  Unrestricted | ® Slemens 2021 | Andreas Tobola | T CED SSI-DE | March 2022 88I: Siemens Sensor Integration SIEMENS

DCC Use Cases
DCC Repository and Embedded DCC

‘& GEMIMID

AERG
A Hg g g

Retors to| i3 ()
Refers to @ [Fg )

DCC Repository

Variant 2: Calibrated Sensor

Variant 1: Calibrated Sensor System System with an Embedded DCC

with a Link to a DCC Repository

Page 10 Unrestricted |  Siemens 2021 | Andreas Tobola | T CED SSI-DE | March 2022 SI E M E N 5
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DCC Use Cases
Compressed DCC

Compress

OLE
000

> 5 kByte 17%

‘@cemman [N\ ‘Bocemman [\

Decompress
31 kByte 100% «
Page 11 Unrestricted | © Siemens 2021 | Andreas Tobola | T CED 88I1-DE | March 2022 sl EM ENS
PyDCC
Software Management
|mp|emented Ongoing
c
Get DCC from Verify Read variants ke
Repository schema of E
measurement GC)
ad C Calibration Verify results =
from stream date signature @
[}
Read DCC Days since Calibration E
compressed last calibrati Lab @
=
Compress Read basic g
(04 uncertainty list LL
) . _ )]
Unit tests 3™ Party Lic. Continuous Developer <
Clear Test Team Building %
]
Ope urce Contrib Test Coverage Aac)
License Guide Measurement %;
(=]
Exte Py Module API T
Repo! Packaging ocumented
Page 12 Unrestricted | @ Siemens 2021 | Andreas Tobola | T CED SSI-DE | March 2022 SIEMENS
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PyDCC
Code Example

dcc Dcc
xml_file_name
dcco - DCC(xml_file_name)
dcco.verify_dcc_xml():

print( )
print( )
uid  decco.uid()
print{ uid)
calib_date = dcco.calibration_date()
print{ calib_date.strftime(
days_since_calibration = dcco.days_since_calibration()
print( days_since_calibration)
(days_since_calibration ):
print( )
dcco.is_signed():
print( )
dcco.is_signature_valid():
rint( )
nt( )
print( )

embdcc = dcco.generate_compressed_dcc()
Page 13 Unrestricted | © Siemens 2021 | Andreas Tobola | T CED SSI-DE | March 2022

| Contac

Published by Siemens AG
Andreas Tobola

Senior Key Expert Engineer

T CED SSI
Glinther-Scharowsky-Str. 1
91058 Erlangen, Deutschland
Germany

E-mail andreas.tobola@siemens.com

Page 14 Unrestrict Tobola | T CED S,

2" international DCC-Conference

output

XML schema is valid.

calibration date: 12. october 2018

917 days since calibration

DCC UID: PTB 11129 18

=> Recalibration required according to QMs.
DCC is not signed.

Uncertainty (95 %)
Masse +/-0.00000005 m?
volume +/-0.000018 g

Embedded DCC generation for constraint
devices

DCC size 30926 bytes

Compressed DCC size 5324 bytes
Embedded DCC compression ratio 17.2%

SIEMENS

SIEMENS
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Interconnecting Calibration Services at the Vacuum Metrology Group of PTB

Presenting author Matthias Bernien, PTB, Germany
matthias.bernien@ptb.de
Additional authors Thomas Bock, Rolf Niepraschk, Karl Jousten (all PTB, Germany)

Abstract

In the Vacuum Metrology Group, about 170 customer calibrations are performed annually.
Most of the calibration processes are automated. This includes the generation of digital
calibration certificates (DCCs) using the Python library Jinja as a template system for XML as
well as the preparation of customer correspondence and calibration certificates based on
LaTeX. By now, 155 DCCs have been issued and provided to our customers for testing
purposes in addition to the official printed calibration certificates. Two DCCs have been
received from another laboratory and have been used for the correction of measurement
values.

The cornerstone of the calibration workflow is the NoSQL-database CouchDB. It is used to
make data available on every computer in the lab. Furthermore, it provides redundancy and
backup. The schema free structure of the data sets can be adapted without migrating the
database facilitating continuous development. Communication with the database is carried
out via the HTTP protocol. Where possible, functionality is implemented as web services that
can be accessed via RESTful interfaces using the HTTP protocol. In this way a loose
coupling is realized such that individual services can be modified without the need to amend
the other functions. User interfaces are implemented using HTML and JavaScript running on
every browser.

To foster the benefits of a digital calibration workflow, interconnection with external services
is desirable. We implemented a RESTful application interface in cooperation with the
“Embedded Systems” working group at PTB, that loosely couples our calibration workflow
with their metrological service platform (AnGeWaNt) [1], which will provide a user portal for
calibrations among many other services.

[1]1 A. Oppermann et al.: “Digital Transformation in Metrology: Building a Metrological Service
Ecosystem”, International Conference on Industry 4.0 and Smart Manufacturing (ISM), 2021,
accepted for publication
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Interconnecting Calibration Services
at the Vacuum Metrology Group of PTB

2nd |nternational DCC-Conference

Matthias Bernien, Thomas Bock, Rolf Niepraschk,
Karl Jousten

2. March 2022

Calibration Services P B

Pressures below 10° Pa: calibration of membrane, Gas flows below 105 Pa m3/s:
spinning rotor and ionizaticn vacuum gauges calibration of reference leaks

Test leak against vacuum

Static Expansion
] U

172 173l

& ' 167 168
. 148 149 152
1 = 138 Test leak against atmosphere
116
107
1 iII I
II|| o]
(=]
Q
&

calibration certificates
<: '3

& o

el H LA H D L)
S TR s 2 b &
éaqt,lgqguum 1 ]9§>¢

DCC

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute
2 International DCC-Conference 2 2. March 2022
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IT Infrastructure

.—-| - Schema-free (NoSQL), JSON
CouchDB » document based: self-contained data sets
relax
A thon * Template system for creating LaTeX, XML, HTML.:
PY text file is generated from text blocks with

Jinja placeholders for the variables
» User interfaces based on HTML and JavaScript

A pgthon * Webservices via HTTP protocol
Flask « Statelessness (RESTful API)

( ) « Communication with measuring devices via

Clojure server

n.@dc » Generation of documents via Node.js server
S

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute

2™ International DCC-Conference 3 2. March 2022

Server-Client Interaction

— HTTP, RESTful API
user event / input | browserl
[ client HTMLT

Js generation of command line
documents interface

Webservices based on

O Python / Flask

 Clojure

O Node.js JSON
—p

Java / Spring / Jetty LaTeX (  calibration
poo-xmiscertificates yes
/no
RESTful API relax

JSON /
JSO

*+ Loose coupling

N\\DCC-XML

measurement

* Webservices can ’ analysis
device hub rogram
be developed prog
. TCP, Modbus, |
independent of Profibus.
each other RS232, VXI | JSON\PCC-XML
* Beneficial when feasurement Gori:?::fr:igne AnGeWaNi
interacting with device platform _/ HTML
external services Js
Physikalisch-Technische Bundesanstalt B Braunschweig and Berlin National Metrology Institute
2" International DCC-Conference ] 2. March 2022
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User Interface

VaclLab: Venfvaltung (Sofa 1.24.0 - vi_db)

Planungsdokument fiir Kalibrierungen Planung
Dokument: | === neu === ~] | Ricksetzen | Speichem

Kunde: . *  Kommentar:
Typ: * KK
Anfragedatum: * 2022-03-02

Erinnerunq: [] 20 Tage nach der Planung
Anfragezeichen:
[ 3 Monate vor der Kalibrierung

Beqginn: * 2022-03-23
Hinweise:

Dauer (Werktage): “I5: - 1. Bitte darauf achten, dass die Daten des Kunden denen der
Datenbank entsprechen (ggf. hier aktualisieren).

wiederholung (Monate): 2. Eintrag »Kal.-Bed.« in dar Gerdteliste bitte bei Badarf sorgféltig
in deutscher oder englischer Sprache ausfullen. Er erscheint so im

Bearbeiter: * - Anschreiben!

Gordtelista @ Erklarungen: Hilfe-Knopf

mi. Geriit: Anzohl: 1 - | Ziel: [STD to: 0.13Pa from: 1300Pa( error, 5E3) | ('€

Messbeauftragter:

Gas(e): N2 Q2 v 1

Kal.-Bed.: Weitere Optioner

06:07

N U D D D D YR 2022-03-02

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute

2™ International DCC-Conference 5 2. March 2022

JavaScript Object Notation (JSON)

R tertseite - Intranet X @ Project Fauston - databe: % ) Sofe X Temperature
= e o) <fédatabasefv] dbjcal-2022-5e3-kKk-T5 Pressure

vl_db » cal-2022-se3-kk-75407_0001  tsson 4

Databases © Save Changes [eEiill]

Sefup

Hierarchical key-value data
structure

Easy to extend

Directly interpretable as JavaScript
Easy to use in many programming
languages

Human readable (pure text format)
CouchDB documents are JSON
documents

Active Tasks

Configuration

Replication

Documentation
o Verily

8 Admin Partyl

CouchDB
s
Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute
2 International DCC-Conference & 2. March 2022
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Workflow
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PIB

cus: customer

offer

|PDF |«{LaTe

template
X =%

confirmation

| PDF |+ LaTeX

| template
|

measurement

i

’lcal'l ”cob1 | |cob2| vee
| I

calibration certificate

]

» list of customers: address, ...

tdo: to do
» list of calibration targets: pressures,
gas type, ...

pla: planning, bur: bureaucracy
 date, customer data, calibration target

cal: calibration

» calibration document: customer data,
measurement data, result of the
analysis, calibration data of
measuring devices

cob: calibration object
» calibration data of measuring

| template

| PDF [+ LaTeX

template + DCC-XML

devices and constants: voltmeters,
temperature sensors, earth
acceleration, pressure gauges, ...

Physikalisch-Technische Bundesanstalt m Braunschweig and Berlin

2™ International DCC-Conference

Workflow

National Metrology Institute
2. March 2022

D

P

offer

| PDF [+ LaTeX

| temy

confirmation

| PDF | LaTex

| temy
|

measurement

> cal I|cob1||cob2|....
| I I

We have received 2 DCCs up to now.

0001184 nV -
) . - W

77 i sy

Digital multimeter calibrated at CleverLab:

» 8 channels,-10Vto 10 V

* 500 entries in result table

—

+ DCC-XML converted into JSON and
uploaded to CouchDB as “calibration
object” (cob) document

o]
calibration certificate

|PDF H LaTeXI template | template

Physikalisch-Technische Bundesanstalt B Braunschweig and Berlin

2™ Internaticnal DCC-Conference 8

National Metrology Institute
2. March 2022

Page 112 of 317



;\. I 2"international DCC-Conference

Vacuum Lab Service API

AnGeWaNt
list of tdo

offer

[PDF [ LaTex ™

plate

calibration request

confirmation status “NEW”, “CONFIRMED”

| template

| PDF [+ LaTeX |

status “MEASUREMENT"

measurement

’lcal'l ||c0b1 | |cob2| vee
| I status “ANALYSIS"

calibration certificate

request certificate
| PDF f—{LaTex [«cmpatelienpiate, I nc e x ML

DCC
A. Oppermann et al.: "Digital Transformation in Metrology: Building a Metrological Service Ecosystem”, International Conference
on Industry 4.0 and Smart Manufacturing (ISM), 2021, accepted for publication

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute
2. March 2022

‘EBEI status “CERTIFICATE ISSUED”

2™ International DCC-Conference 9
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Modern data exchange platforms and the DCC
Presenting author Antonio Matamala, BEAMEX, Germany

Antonio.Matamala@beamex.com
Additional author Juho Nummiluikki, BEAMEX, Finland

Abstract

The presentation summarizes the connection between DCC and digital megatrends and
presents a vision for the integration of DCC as part of the future industrial system
architecture. In addition, the presentation includes a demonstration of a proof-of-concept with
automatic DCC creation, transfer of the DCC to another system, with data extraction and
human-readable output.

Modern technologies for data exchange show how to significantly reduce or eliminate the
traditional barriers that have made data exchange almost impossible for many organizations.
The proposed Data Exchange Platform approach enables an automated and scalable
transfer method for the DCCs. An example of a business case for the Data Exchange
Platform is the exchange of calibration data between an industrial company and many
external calibration service providers at the same time.

The presentation includes a demonstration that illustrates the use of DCC as an exchange
medium in an industrial system environment. In the demonstration, a calibration is first
assigned and performed in a calibration management system. After receiving the calibration
results from the calibrator, a DCC is created in the calibration management system. The
DCC is transferred and imported into another, separate calibration management system,
where the data is stored and used to calculate the measurement uncertainty and produce a
human-readable output.

MODERN DATA EXCHANGE PLATFORMS
AND THE DCC

DCC Conference
18t — 31 March 2022
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THE VOICE OF THE INDUSTRY

Beamex is the industry's preferred calibration technology partner and is committed to
finding better ways to calibrate.

PROBLEM

Calibration Service Provider Customer

_ .
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BIGGER PROBLEM

Calibration Service Providers

100-200 thousand per year

THE TRAVELLERS PROBLEM

Problem Solution ?7?

- : \/l
$ K
\/
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DEMONSTRATION

Roles

» Service Provider
+ Executes a calibration with equipment
+ Generates DCC with their software
+ Sends DCC to customer
+ Uses LOGICAL (SaaS)

» Customer
+ Receives a DCC
+ Imports DCC into their own Calibration Management Software
« Views/ analyses data
+ Uses CMX (on promise desktop software)

Video link to the DCC demo:

or ask the DCC team at Beamex if
the above link does not work.
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SPECIAL THANKS TO PTB, BOEHRINGER-INGELHEIM & CO.

Calibration Service Providers

Customer
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Calibration Service
< Providers generating
tons of calibration data

(D

2 o

INFORMATION FLOW IN CALIBRATION INDUSTRY

1-ON-1 RELATIONSHIPS ARE DIFFICULT TO DIGITALISE EFFICIENTLY

« Calibration industry is based on bilateral
relationships where calibration data is
shared

* Each organisation sends and receives
calibration certificates from several
partners

= Digitalisation only possible as point-to-
point integrations with each partner

Page 119 of 317

Customer
Customer
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D
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Calibration
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DCC DATA EXCHANGE PLATFORM

LOGICAL

34 PARTY PLATFORM

LABORATORY OR
CALIBRATION
MANAGEMENT
SYSTEM

QUESTIONS AND ANSWERS

Curious or interested?

For additional information and discussions after the conference please contact Antonio Matamala

antonio matamala@beamex.com
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Session “DCC and Sensors’

Digital calibration system — Revolutionary sensor with digital calibrator mode
Presenting author Pavel Proskurin, CBO ASPECT Company, USA

info@digitalmetrolog.ru

Abstract

The presentation shows new digital technologies for industrial sensors revolution that enable
digital automatic calibration of instrument channels (IC) and issuance of the digital calibration
certificate (DCC).

Developed digital technologies realize new innovative digital calibrator mode for industrial
sensors. This mode provides the IC digital calibration with automatic calculation of
measurement errors. After calibration the industrial hardware and software complex forms
the DCC with calculation results of measurement errors.

This automatically generated DCC is called «instrument channel DCC» (IC DCC).

The presentation includes technical concept of IC DCC forming and shows the realization
results of digital calibrator mode in pressure sensors. This mode is realized at first time in
sensor’s technologies (patent Ne 2749304, international patent Ne W0O2021246916). The
presentation shows the arrived technical advantages and possibilities of IC DCC.

digitalmetrolog.com

DIGITAL
CALIBRATION
SYSTEM

REVOLUTIONARY SENSOR WITH DIGITAL CALIBRATOR MODE

Pavel Proskurin, CBO ASPEKT Company
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o] EXISTING PROBLEM OF MEASURING CHANNELS digitalmetrolog.com

25 A Thereis arapid increase in the number of instrument channels (IC)
caused by sutornation and digitalization of any industry. The number
of ICs has increased by more than 2.5 times since 1990s and has

reached over 15,000 units in enterprises of strategic industries.

However, industrial calibration procedures are still based on methods

relevant to the level of 1890s.

15 567
2018 year
12 000
9200 2016 year
5934 2014 year

20N year
/ Rise in instrument

/ channels at new

enterprises put into
operation from 20Tl
to 2018

02 FEATURES OF INSTRUMENT CHANNELS CALIBRATION WITH ELECTRIC SIGNAL CALIBRATORS digitalmetrolog.com

1. Increased risks of false auto-protection triggering in case of use errors:
11) errors of cable switching in hardware and software complex
1.2) false calibration signal flow to the input of the instrument channel under operation.
1. Multiple switching of cable lines increasing equipment amortisation,
2. Prolonged shutdown of processes for scheduled IC maintenance,
3. Big non-automated efforts and high labor costs for calibrating of software-hardware systems and ICs using electric signal
calibrators:
41) Disconnection of many cable lines,

4.2) After that, calibrators are connected instead of each input hardware-software and instrument channel:

Calibration of hardware and software complex requires the
connecting calibrators. This requires a lot of cables switching
in terminal block or hardware and software complex

metrological verification with
meosurement stondord

Hordware and software complex

terminal block A [ .E_[t

aperator console

cannection paint

Hardware and scftware modules is
Electricol calibrotors for calibrated or replaced with new ones
Caibration of hardware and

software modules
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03 METROLOGICAL CALIBRATION OF INDUSTRIAL INSTRUMENT CHANNELS digitalmetrolog.com
In the 1990s, these calibration methods were justified due to the relatively small number of instrument channels. According to
various estimates, currently, it takes from 42,000 to 50,000 man-hcurs to perform just a single complete calibration of sensors
and software-hardware systems of 15,000 measuring channels. Since calibration is regular in nature, the problem of reducing the
shutdown maintenance duration is the challenge of the modern period in industry development.
_—
15000 x3 /(10 x 8) = 562
measuring hour pecople hour
channels’  average per  WOI ays
needed for day
calibration
AUTOMATION AND OPTIMISATION OF INSTRUMENT CHANNELS CALIBRATION IS CRUTIAL, it is a radically new approsch in
development of measuring technologies
04 ABOUT ASPECT COMPANY digitalmetrolog.com

Aspect is a team of young scientists involved in research activities in the field of digital
measuring systems and metrology for various industries in following areas:

- creation of intelligent measuring instruments with metrologic self-control (SMART

technologies);

- development of digital technologies for the development of HART communicators;
- creation of innovative technologies for automation and digitalisation of metrologic

services.

Many years of experience and knowledge of our specialists are secured by numerous
invention patents.

Our team is constantly working with leading specialists from Tomsk universities,
caollaborating in experimental and dissertational research.
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EXPERIENCE IN CREATING DIGITAL TECHNOLOGIES OF MEASURING EQUIPMENT AND METROLOGY digitalmetrolog.com

2019-2022 Development of advanced technologies for digital calibration of Industrial instrument
channels. First-ever in instrumentation, the digital callbrator mede as a new operating
mode of sensars has been developed and implemented (patent Ne 2749304, international
patent PCT Ne WOQ2021246916)

2018-2020 Development of the digital model for correction of readings of measurements flow
perfermed using differential pressure sensors. Approbation at the research reactor facility
allowed to decrease the reduced measurement errors from 5.3% to 0.9%.

2016-2021 Development of intelligent multi-parameter liquid sensors with metrological self-check
function.

2013-2015 Development and implementation of the digital model for correction of readings of
industrial hydrostatic level meters. Industrial implementation of the digital model reduced
dynamic errors from 20% to 3%. The results are presented in the “Handbook for setting
up industrial hydrostatic level meters” for ECI engineers.

2011-2020 Analysis of cornmissioning and operation of energetical and petrochemical industry
facilities, statistics gathering and deep investigation of defects in instrument channels

REVOLUTIONARY SENSORS WITH DIGITAL CALIBRATOR MODE digitalmetrolog.com

Introducing a new patented way of working

Features of the new method:
An innovative digital calibrator mode is implemented within the senser in addition to the measurement
mode.
The following conditions are provided:
1) Wide range of digital calibration settings,
2) Starting the digital calibrator mode,
3) Digital calibration of the instrument channel:
3.1) generation of calibration and warning signals from the sensor
3.2) automatic calculation of errors in software-hardware complex and in entire instrument
channel as a whole.
Detailed description is in patents Ne 2749304,international patent Ne WO2021246216

INNOVATIVE
DIGITAL CALIBRATOR MODE

fiber

operator console

| New functionality

Digital calibrator Hardware and software complex
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digitalmetrolog.com

1
1
1
Real 1
1
1 1 :
1 ] 1
1 I H

e 1 1 -,
Error-1 Error- Z:

I 35mA 1 I 36ma
| (22ama) 1 I (22,3 m4))
1 1 1 H
1 1 1 1
' H ! ]
HE- S R T R N F R

.es i
Wink _ 1{OI1-1__ Wink Wink i
i='= ey )

75 7 LE]

HOmn- N-1

HOMN- N

LE] LE]

Error-3

=

3,6 mA

(22,3 mA)

T;+27;

Warning and calibration signals generated in accordance with the digital calibrated value configured within the sensor

Detailed description is in patents Ne 2749304, international patent Ne WO2021246818.

08 SIGNALS DECODING IN HARDWARE-SOFTWARE COMPLEX

apems

digitalmetrolog.com

N, = 1% scale

1% of measurement scale
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09 PROCESSING DIGITAL CALIBRATION RESULTS IN METROLOGIST CONSOLE digitalmetrolog.com

Based on digital calibration results, the following is

shown in the metrologist console:

1) Automatic calculation of errors in hardware-
software complex

2) Automatic calculation of errors in entire IC DCC
measurment channel

3) Correction of readings in measurment channel
when required Digital calibration results

4) Issuance of the digital calibration certificate

cryptographic
signature

Digital calibration certificate of an instrument
channel (|IC DCC)

q c r-code
Requirements of design and content for an IC DCC B e
are in clarification o i
10 BENEFITS OF DIGITAL CALIBRATION SYSTEM digitalmetrolog.com

Increasing industrial safety by
N - ; Digital verification Af ; g q
Process operators console  Metrologist console fﬂ 1 calibration eliminating the risks of false alarms in

certificate automatic protection during instrument
s channel calibration

DCc

Ability to digitally calibrate the IC and
its components at the same time, which
Automatic sign greatly reduces labor costs
of IC calibration

. — wanubpos: An instrument channel digital calibration

certificate (IC DCC) is generated
Sensors
with digital

calibrator mode IC DCC requirements are in clarification

Automation and eptimization of
metrological service
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MAJOR INDICATORS digitalmetrolog.com

FEATURES OF IC CALIBRATION PROCEDURE IC CALIBRATION WITH ELECTRICAL SIGNAL DIGITAL IC
CALIBRATORS CALIBRATION

Reduction of scheduled IC

maintenance duration ¥ HES
Exclusion of metrological verification

of sensors hO O
No cables disconnection required NO SES
Protection against automation

errars during calibration e =
Automatic errors calculation NO YES
Automatic readings correction NG YES
Automatic IC DCC generation NO YES

CONCLUSION digitalmetrolog.com

1. improving safety operation of facilities by reducing the risks of automatic protection false triggering, blocking and

signaling accordingly to the modern level of instrumentation development,

2, verification and calibration of measuring instruments and systems without dismantling of equipment in fully
automatic or pre-automated mode in real operating conditions,

3. ensuring the possibility of verifying IC and its components at any time in continuous technological processes,

4. avoiding errors in verification results and increasing accuracy of IC components verification due to DSV application
and eliminating the need for numerous connections of verification equipment (voltmeters, ammeters, calibrators,
simulators and other working standards of electrical signals), which is not part of IC,

B. providing the possibkility of correcting total errors in IC or its components, which are determined in real operating
conditions. In particular, the possibility of error correcting, individual calibration and adjustment of the DAC and ADC of
sensors, hardware-software complex and measuring instruments is provided,

6. providing the possibility of remote automatic verification of measuring instruments and systems,

7. increasing the efficiency and simplification of metrological maintenance of IC measuring systems with hard-to-
reach measuring components,

8. reducing the influence of harmful production factors over operating personnel during periodic metrological
maintenance,

9. reducing operational labor costs for periodic metrological maintenance
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13 CONCLUSION digitalmetrolog.com

o

10. ensuring possibility of verifying the IC and it's measuring components simultaneously by combining and using
main advantages of component specific and complete IC verification at the same time:

- replacing the measuring component in the IC with a pre-verified component of the same type does not require an
additional verification of the entire IC during operation {the advantage of component specific verification methods),

- verification and calibration of the entire IC measuring system does not require dismantling and/or disconnecticn of
measuring components (advantage of complete verification methods),

- in fact, a practical method of estimating errors in the IC is implemented without using thecretical assumptions and
known faulty calculation methods for estimating errors in entire IC for its individual components (the advantage of
complete verification methods),

+ implementing the metrological characteristics of the IC in real operating conditions (the advantage of complete

verification methods),

11. achieving performance gains of enterprises via technical development and optimisation of metrological services, in
particular, automatic digital verification:

- contribute to an increase of overhaul intervals in enterprises via possibility of verification in a continuous
technological process,

- reduce the duration of scheduled maintenance of automated process control systems (APCS) by optimising
metrological maintenance procedures.

14 BENEFITS OF NEW METHOD digitalmetrolog.com

» Remote verification

= Wide range of correction possibilities (error compensation)

» Simplification of metrological service for hard-tc-reach control and measurement
instruments

» Reduced labor costs for metrological services

» Minimising the impact of harmful factors over persconnel

» Increasing service life of measuring instruments and channels for entire measuring

system

Ready for cooperation
Pavel Proskurin E

email: info@digitalmetrolog.ru
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GEMIMEG-II — Status and progress report
Presenting author Thomas Engel, Coordinator GEMIMEG-II Project, Germany

engelthomas@siemens.com

Abstract

To ensure that the high-quality level "Made in Germany" also applies in a digitalised world,
the Physikalisch-Technische Bundesanstalt (PTB), together with other research partners and
companies, has launched the GEMIMEG-II project, which is funded by the Federal Ministry
for Economic Affairs and Energy (BMWi) with 12 million euros. Under the title "Safe and
robust calibrated measurement systems for the digital transformation”, the 13 partners
involved want to develop reliable standards to ensure reliable communication of digital data,
information, and certificates in the processes of the quality infrastructure. The project will run
for three years. The overarching goal is to advance the digital transformation and strengthen
Germany as a business location.
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& GEMIMIO-II

A lighthouse project of the German Ministery of economic affairs and climate action

GEMIMEG-II - Status and Progress Report Supported

B | o'E o s
Dr. Thomas Engel, Siemens AG, project coordinator aed Qe i on
2" international DCC Conference, March 2nd, 2022 on the basis of a decision

by the German Bundestag
Unrestricted - GEMIMEG-1I Project
Page1 2022-03-02 CEMIMEG-Consortium

Our world gets digitized everywhere. Why not the calibration ecosystem tco? — seamlessly from NMI to local applications
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The Project in a Nutshell O GEMIMED-II
https://dce-conference-2020.ptb.delvideos/public/ckg7s796d0466mlh0xzah820v I_\J_,
Project start: 01.08.2020 % Fraunhofer
Funding budget: 11,2 M€ Heinrich-Hertz-Institut
Total project budget: 17,9 ME
Project duration: 36 menths E digiruster
Project end: 31.07.2023 -
Project partners: 13 u I LI @ BOSCH ﬁ
Industry: 8
NMI: PTB e
wﬂbktmnlk SI EM E N S
. Applied Research: 1 e, W T —————
upported by:
* Federal Ministry University: 3
for Ecanamic Affairs

and Climate Action

NITKASSEL
ERSITAT

U
v

on the basis of a decision
by the German Bundestag

Unrestricted - GEMIMEG-1I Project

Page 3 2022-03-02
Our Research Agenda
Robust digital
calibration
information
Reliable Improved
Multi-X Real Beds Quality of
Sensors Competence Center Data
Windpower * Fab of the
Future * Automotive *
arma-/Process Indust;
Future
— Safe
oriente som— Orchestration
. munication of Data
infrastructure
Unrestricted - GEMIMEG-II Project
Page 4 2022-03-02

Page 131 of 317

“ UNIVERSITAT
SIEGEN

GEMIMEG-Consortum

& GEMIM3D-II

GEMIMEG-Consortium



2"international DCC-Conference

GEMIMEG - Concept

Abstraction from specific

& GEMIM3D-II

2, %, Sensorand Measuring process Data application including
% data quality information
“Virtualjsation”
Controller
Sensor-Data-Fusion Data Digital Twin
Sensor ’ ’ &

Multi-Modalities Data storage

Model based Sensor Information Qol

Al-Data processing Applications
Machine Learning | <= mm = m -
Measurement: values and domain Sensor- and Data Aggregation Data utilisation
Safe Asset Orchestration
Page b 2022-03-02 CEMIMEG-Consortium

Improved Quality of Data :(@:GEMIMHD-II
Customer ;
Organisation

g'/CaIibration Service Provider

(1) National Metrology Institute (NMI)
(2) Measurement Office

(3) Calibration Laboratory 2 i3 = 2 <
{4) Testing Laboratory DCG: Digital Calibration Certificate

(5) Inspection Bodies DCR: Digital Calibration Request
(6) Company Level DCA: Digital Calibration Answer

Calibration ][
Organisation

‘@oemman [N\

Calibration Calibration
Certificate System /Satup
Type {Level)

{1) Factory calibration
(2) Acceptance Testing
(3) Verification / Field Testing
Calibration Data Type / Data representation
i. Platinum
Gold
. Silver
iv. Bronze
(1) Galibratien instruments & artefacts inventory of organisation
1. Concise list
Unigue identification and description

eoatiena

Calibration 2.
I 3. Calibration / qualification status
4.

H
:
E DCalibration Quality of Calipration description Validity of currrent calibration, history of previous
' Certificate Sensing Measurement calibrations
1| Publication Determination Conditions. {2) Combination / Installation of indivicual instruments / artefacts in a
i e — ..standard" configuration for repetitive use in subsequent
1| DCalibration ’/ Cuality of Data Calibration applications (e.g. gauge block set)
H Certificate De
1\ Generation s Uncertainty Calibration Internal operational steps for metrology in respective calibration/
. i i of i it
i Secure Calioration Calibration Internal operation steps to fully document and qualify calibration
1| Calibration Dataset Verification vs. Dca"b'amf‘ measurement data and to issue DCC certificate - according to
||_Datastorage || _authentcaton )| DIRVISO/Spec. J: N requi for respective type of calibration
e e e 2 Quality level determination for measurement values data generated by
sensor as a physical or model based sensor entity
Unrestricted - GEMIMEG-II Project
Page 6 2022-03-02 GEMIMEG-Consortum
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Data Augmented with Digital Calibration Certificate

Ly
. &% B
Harmonized GEMIMEG Interface L\‘#JGEMIMHQ "

. I —
2 i
= Processing (Ellaida
o Sensor Raw data data + Validation Data consumer
3 afion dala DCC file
]
=
~ Sensor ‘A’ Raw data =
& Calibrated 5
_& | data + Data consumer E
3 DCC file i
@ 5
Sensor ‘B’ Raw data e
- | gallbrated e
= ata + = =
@ Smart Sensor
| tmemory, communication) DCL file Data consumer
g /link |
3
| DCC repository
I & b ) L ]
Level 2: Set of requirements fer % % % @ % ?
interacting entities within -
GEMIMEG framework
Level 1: Minimum set of requirements for
exchanging GEMIMEG conform data
Measurement: values and domain Sensor- and Data Aggregation
Unrestricted - GEMIMEG-II Project
Page ¢ 2022-03-02 GEMIMEG-Consortum

Calibration Information Chain from CalLab to Customer :(@:GEMIMEIO-II

Customer

s [

| Product

Unrestricted -

Page 8

224 | Manufacturer

Supplier n generates DCC and delivers to Manufacturer e.g.:
I. DCC stored cn system/sensor or storage device incl. encryption secret
Il Link to DCC repository for download by customer incl. foken

I Digital information

Il.  QR-Code

Ill.  Owner authentication by DCC + encryption secret + challenge
Manufacturer archives DCCs from suppliers 1.. n.

Final product A not calibrated: Manufacturer forwards supplier DCC to customer,
i.e. token, encryption secret, challenge

Final product B to be calibrated:
A Manufacturer generates DCC for product and delivers to Customer e.g.:
I DCC stored on system/sensor or storage device incl. encryption secret

Product . .
1. Link to DCC repository for download by customer incl. token

GEMIMEG-II Project
2022-03-02

I Digital information
I QR-Code

CEMIMEG-Consortium
. Owner authentication by DCC + encryption secret + challenge

Page 133 of 317



. 2"international DCC-Conference

Trust service concept: “The DCC & PKI” L@JGEMIMEO-II

Nationale Sicht

= discussion and definition of trust moedel

r e Cusifzierts Vertravenadienste {eDAS) =+ tm::;mm
= signature format: enveloped xml signatures (XMLDSig) o o
g s
or XAJES v Emurun&w«memm:nue(m. | &=
= parallel signatures: two or more independent signatures B e et o
= meet requirements on trust services beyond the EU g o T s
Vorgaben
¢ Eigere odar kene Vertradensaienste

= counter signatures: two or more consecutive dependent signatures
= usage of digital seals in addition to digital signatures

[Fl<dcc:digitalCalibrationCertificate xmlns:dec="https://ptb.defécc” xmlns:si="bttps://ptb.de/si” xmlns:xsi="http://www.w3.orq/2001/X¥LSchena-instance”
<t

<dcc:administrativeData>
<dccimeasurementResulzs®
<ds:Signature xplns:ds="Lbtp://www wi, org/2000/09/ guldeigh” Id-"id-6d82882c1492d9 DI 9hdzeesd2691ie" >

<ds:Signature xmlns:ds="http://www.wl. org/2000/09/xmldsigd" Id="id-346fbd73eT12ceaTlecc?335cadd3deal"s
</dccidigitalCalibrationCertificats>

-

Unrestricted - GEMIMEG-II Project

Page 9 2022-03-02 GEMIMEG-Consortum

Architecture: Organisation of IT-Netzwork (Good Practice) r(&gGEMIMEIE)-II

Green Zone

Corporate Network (connecting corporate services
e.g. administration, development, ERP, ...)

_ Corporaie Network | )

5

(_____ Operations Network ___ []

%

otwork ]

——— LU

Quelle: OPC Unified Architecture, Stefan Hoppe, 2014
Unrestricted - GEMIMEG-1I Project

Page 10 2022-03-02 GEMIMEG-Consortum
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Architectural approach: Distributed Plattforms & GEMIM3OAII

Connected
World

CLOUD native
technology

(Scaleable
W Software infrastructure
. - & microservices) \
Y IT
. {ccmpute & store
% & OTIT interface) X

A =i | =G = X
A+ = 7 1 @A

Production

[ — &5 @ '!l e Sreduct L@JGEMIMEIE)

VDMA MES RAMI 4.0

oT

& GEMIMID

Unrestricted - GEMIMEG-I| Project
Page 11 2022-03-02 CEMIMEG-Consortum

RealBed Factory of the Future
Applications (Selection)

& GEMIM3D-II

r
L

Optimal
Functional
Split

Traceability Edge/cloud Computing

Secure Digital
Identity DCC Life Signatures

Process Control Cycle Access Control
Distributed Platform Calibration Machine
14.0 ICT Infrastructure Channel Sounding

5G NR, NB-loT, WiFi
Unrestricted - GEMIMEG-II Project

Page 12 2022-03-02 GEMIMEG-Consortum

Anomaly Condition
Detection Monitoring
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Qur further RealBeds...

Digital Competence
Center Windpower:

Pharma:

-~ -
S &

&
[

Automotive:

Juristic Case

Studies:
—

- e Re O
o =

- -

- g .,
‘."

Page 13 2022-03-02 LS, S .""‘- GEMIMEG-Consortium

Page 14  unresticted | ©@Siemens 2021 | GEMIMEG-II SI EM ENS
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Associated Partners are welcome... N
& GEMIMID-II

If your organisation wants to be informed about the progress of the GEMIMEG-II prgject and
be part of the GEMIMEG-I| asscciated partners framework, please register via:

Timeline for associated partnership:
Application by:
NDA contract send out for signature: April 05th, 2022
return of signed NDA by new partner:

Next GEMIMEG-II info round planned for May 30th, 2 pm —4.30 pm (UCT + 2 h, CEST) (date not finalized yst)

www.gemimeg.de

https://www.digitale-
technologien.de/DT/Redaktion/DE/Standardartikel/Einzelprojekte/einzelprojekte gemimeg2.html

Page 15 2022-03-02 GEMIMEG-Consortium

| Contac

Dr. Thomas Engel

Principal Key Expert Research Scientist
T RDA 10T

Otto-Hahn-Ring 6

81739 Miinchen

Germany

Phone +49 172 24 21 401
E-mail engelthomas@siemens.com

Supported by

ﬁ‘ Federal Ministry
: far Economic Affairs
and Climate Action

on the basis of a decision
by the German Bundestag

Page 16 unresticted| & | GEMIMEG-Il SIEMENS
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Session “Middleware |”

Generation of digital Calibration Certificates using Python and Excel
Presenting author lan Smith, NPL, UK

ian.smith@npl.co.uk

Abstract

At the UK’s National Physical Laboratory (NPL), a significant number of measurement
services involve the capture of calibration information, including both administrative and
measurement data, in Microsoft Excel workbooks. Depending on the complexity of the
information that is required to be presented on a calibration certificate, the process of
transferring information to the certificate may largely be implemented manually, e.g., by
copying and pasting information, or using software, e.g., written in Excel Visual Basic for
Applications (VBA). As NPL moves towards implementation of digital calibration certificates
(DCCs), consideration has begun of candidate software approaches to the generation of
DCCs using information stored in Microsoft Excel workbooks.

This presentation focuses on the use of the Python programming language for this purpose,
with the aim of generating DCCs that take the form of XML files that adhere to the publicly
available DCC schema [1]. As a widely used, general purpose language, the advantages and
disadvantages of Python are well known. One advantage that is often given is the ready
availability of a huge number of supporting packages — see, e.g., the Python Package Index
(PyPi) [2]. However, selecting which package to use from a number of options may not be
straightforward. The presentation describes alternative approaches to DCC generation,
discusses the level of knowledge of XML that the programmer requires, and considers DCC
generation from the point of view of software quality management.

References
[1] Digital Calibration Certificate v3.0.0.
https://www.ptb.de/dcc/v3.0.0/

[2] Python Package Index (PyPl). https://pypi.org/
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National Physical Laboratery

Generation of digital calibration certificates using Python and Excel

lan Smith, Data Science department, NPL

DCC Conference 2022
1-3 March 2022
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Outline NPLE

National Physical Laboratary

= Background
» Survey of measurement services at NPL
+ Identification of case study

= Case study implementation

* Input, Output, Programming language, XML expertise, DCC
complexity

* Next steps
» Software and software quality considerations
= Conclusions

Background NPL
Survey of measurement services at NPL .

Survey aims

| Overview of calibration approaches |

| Assess readiness for digitalisation |

| Identify DCC generation approaches |

| Raise awareness of DCCs |
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Background NPLE
Survey of measurement services at NPL
Survey aims Survey findings
| Overview of calibration approaches | | Paper and PDF certificates |
|Assess readiness for digitalisation | | Provision of auxiliary information |
| Identify DCC generation approaches | | Provision of non-SI units |
| Raise awareness of DCCs | | Use of Microsoft Excel workbooks |
Background NPLE
Survey of measurement services at NPL
Survey aims Survey findings
| Overview of calibration approaches | | Paper and PDF certificates |
|Assess readiness for digitalisation | | Provision of auxiliary information |
| Identify DCC generation approaches | | Provision of non-Sl units |
| Raise awareness of DCCs | | Use of Microsoft Excel workbooks |
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Background NPL
Identification of case study ” ’

| Identify DCC generation approaches | | Use of Microsoft Excel workbooks |

|

| Case study: Generation of a DCC from information stored in a Microsoft Excel workbook |

Focus on administrative data and measurement result |

DCC generated by pressing a button or running a script |

Validation against D-S| and DCC schemas |

Case study implementation NPLE

Mational Physical Laboratary

= |nput
» Microsoft Excel workbook containing calibration information

= Qutput
 DCC whose content adheres to DCC and D-S| schemas

Calibration
information in | /.
Microsoft Excel wellekitee] DL

workbook
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Case study implementation NPLE

National Physical Laboratary

* Programming language
» Read information from Microsoft Excel
« Parse and validate XML
» Chose to work with Python
» ldentified packages openpyx1l and xmlschema
* Not ruling out working with other packages or software in future

Calibration

information in —' Validated DCC

Microsoft Excel
workbook

Case study implementation NPLE

Mational Physical Laboratary

= XML expertise
» Some knowledge of XML structure required
* Not necessary to know everything

Calibration
information in | /.
Microsoft Excel Validated DCC

workbook
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Case study implementation NPLE

National Physical Laboratary

= Complexity of DCC
» Decided to start with something as simple as possible then look to
increase complexity
« Mandatory elements only, no repeated element, attributes not
considered
* One real measurement result with expanded uncertainty

Calibration

information in —' Validated DCC

Microsoft Excel

workbook
Case study implementation NPLE
= Approach

* ldentify contents of DCC

« Generate template file from schema (using XMLSpy followed by
small amount of editing)

» Load template XML file, read data from workbook, update element
values, save XML file, validate XML file

Calibration

information in —' Validated DCC

Microsoft Excel
workbook
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NPL

al Physical Laboratary

= Interpretation of contents of simple DCC
= ~40 pieces of information

REBomwausw

a5
by

Template file NPL

National Physical Laboratary

fe2xnl version="1.9" encoding="UTF-8"2>
{H<dce:digitalCalibrationCertificate xmlns:dcc="https://pth.de/dec” wnlns:si="https://ptb.de/si” snlns:xsi="http://wm.w3.org/2661/XMLSchema-instance™
schemaversion="3.9.8" xsi:schemalocation="https://ptb.de/dce dec.xsd™>
& cdec:adwinistrativeData>
<dec:decsafewarey
= <dcc:softwares
S <dcczname>
decicontent>Stringe/dec:contents

cc:release>String</dce :release>
r </dec:software>
I </dccidecsoftuares

decicor H
ey odersimi_1sshef e countryCode SOTIGS_1> = ~100 lines of code

<dcc:usedlangCode[S0639_1yaa</dec usedLangCodeIS0639 1>

d an, decs, od H
B At i e M e * Dummy values assigned

<dcc:beginPerformanceDate>1957-08-13¢/dcc: beginPerformanceDate>
<deczer 1957-08-13</dec:
<dec:performancelocation>laboratory</dcc: performanceLocation>
Iy </decicoreData>
<decitams>
<dec:items
<dcc:names
<dicicontent>String</dec content>
</dcczname>
<dccmanufacturers
<dce name>
<dec: contentsStringe/dec :contents
«/decnemes
«/dcc:manufacturer>
«cdcezidentifications>
<dceidentifications
<dec: Lssuerscalibrationlaboratory</dec: Lasuers
<decsvaluerStrings/decivalies
</dcc: dentification>
F </dcctidentificationsy
</deczitems
r </dccritems>
& <dec:callbrationiaboratory>
<dcc:contacts
<dceznamer
<dccicontentsString</deeicontents
«/dccnames
<dcczeMai1>String</deczeMail>
= <dccrlocations
cdeerstrectioyStringd/dec: strection
<doc:strect>Stringc/dec: strest>

D4

%)

I
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Running Python code NPLE

Wational Physical Laboratary

Core data in template file Information in Microsoft Excel

A B

Data for element dcc:coreData

Country code GB

Used language code en

Mandatory language code en

Unique identifier Unique identifier
Begin performance date 2020-03-01

End performance date 2020-03-01
Performance location laboratory

openpyxl

book( ‘CalibrationInformationl.xlsx")

Core data in generated XML file

cd_countryCode =

L cc:mandatoryLal
xmlschema nique identifier</dcc

dccSchem: xmlschema.?’

= cd_countryCode

Next steps

Wational Physical Laboratary

Build in additional validation (Microsoft Excel and Python)
* Drop-down list to ensure only a valid value may be selected
+ Test that value of coverage probability does not exceed unity
= Apply more modular approach to Python code

» Similar actions being repeated multiple times
» Apply to more complicated (and real) DCCs

+ Allow optional elements, repeated elements and setting of attribute
values

+ May lead to use of different or additional Python packages
= Apply to existing measurement services
* Focus first on less complex cases
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Software and software quality NPLE
considerations

= Development of software for DCC generation requires appropriate rigour

= Representation of DCC contents is key aspect of user requirements for
software

» Challenging for large amounts of data

= DCCs different for different measurement services and metrology areas
but much underlying functionality of software is the same

+ Points towards software development to be undertaken “centrally”,
ensuring reuse, not reinvention, of software

» Challenges in working with existing measurement services
+ Flexibility in data storage and software implementation

Conclusions NPLE

National Physical Laboratary

= Need for “Excel to DCC” pathway is recognised at NPL (and other NMIs)

* Implemented an approach to generation of a (simple) DCC using Python
* For now, not an optimal approach, just an approach that works
» Limited previous use of Python and knowledge of XML
* Relatively straightforward to implement but still needs planning

= Need for continued collaboration to share approaches and help identify
good practice
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A software solution for the practical creation of DCC files

Presenting author Maik Stotz, Stotz Software, Germany

Abstract
In this lecture, a software solution for the practical creation of DCC files is presented. This
software is currently under construction and is being developed by STOTZ-Software.

In calibration laboratories, it is common for measurement, order, and customer data to be
recorded using a wide variety of programs. As a result, there is a large variety of databases
used in laboratories in which the recorded data is stored.

The software presented here for creating digital calibration certificates supports all of these
common database types and allows mapping to the structure of the DCC to be set up. In
order to keep this mapping dynamic, formulas and conditions can be stored using a simple
script language.

Once such a mapping has been set up, digital calibration certificates can then be created
fully automatically and in large numbers.

The possibilities of this software will be presented in the lecture.

The structure of a mapping is then demonstrated using a concrete example and finally a
digital calibration certificate is created.

A Fluke MET/TEAM database is used for this.
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A software
for creating n c c
DCC's

&9 s101Z
'@ software

_—

@PSTOTZ
6 software

Founded in 2001

Offering -
* Individual Software-Development, databases and automations for calibration laboratories
* Training courses for MET/CAL and MET/TEAM

Located near Frankfurt, Germany

Page 2/6
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&9 STO1Z
'@ software

DCC - Current situation and problem

Databases

AnyDcc

Customer data,

Asset data,
Measurement results,

Excel-Files

CSV-Files

=> Automatic transfer

Page 3/6
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Create DCC's —Step 1

* Step 1: Create mapping between datasource and xsd-template
* Build mapping between your special datasources and dcc-template
* This work has to be done only once
* This work is carried out together by IT specialists and laboratory personnel

* The result is a file in which all data sources and mapping assignments are
defined

- e T SRS (i

Page 4/6

LEEL
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STOTZ
® software

Create DCC’s — Step 2

* Step 2: execute the mapping-file with AnyDcc - Runtime

Call the AnyDccRuntime . exe an pass Developers can use a runtime DLL to
name of def-File create dcc’s from their own programs

soparamecre [ 4 accom wnomeat [ e
generate generate
AnyDecRuntime.exe example.def parameters.ini anyDec. Pxecute ("Example .dee’)
SRS E;sm;]- 1-:

Page 5/6
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Roadmap, Beta-Version and Release

* Roadmap

* June / July =» Beta-Version available / Test runs in selected laboratories (Germany)
» October =» Release

Metrologietage
* Workshop at conference Metrologietage S S
12.—13. 10.2022 in Bablingen S astinonn

* Stay in Contact.. for beta version.. and newest information www.metrologietage.de
ma|k stotz@stotz software.de [/ www.stotz-software.de

ZE W Tfh@m”@ youse

Scroll down to dec

R . m
Page 6/6
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From Excel to DCC and human readable calibration certificate — user-friendly
middleware and digital signature at work

Presenting author Caroline Stobe, Reference Institute for Bioanalytics, Germany
c.stobe@spmd-rfb.de

Abstract

Harmonization of DCC templates within the community of calibration laboratories has been
identified as one of the major objectives of DCC design in order to facilitate integration of
DCC data into customers’ systems. However, there are several reasons calibration
laboratories have to be able to individualize these templates, e. g.

* customers’ individual requirements regarding calibration and/or data presentation,

* changes in accreditation requirements (by the accreditation body or based on standard
revisions),

« different types of calibration for the same measurand within a laboratory,
» changes in the calibration method and consequent changes in data presentation.

Additionally, multiple software solutions exist to create “classic” calibration certificates within
the calibration laboratory community. To achieve a harmonization in this field is, most
certainly, impossible. Thus, in order to establish workflows to generate DCCs in the
calibration laboratories based on their individual software, suitable middleware is needed.
Especially smaller calibration laboratories still rely on Microsoft Excel or similar spreadsheet
applications to generate their certificates.

The Python based middleware “Ex2DCC” by Dr. Hans Koch enables calibration laboratories
to generate DCCs and human readable certificates at the same time — applying their own
individual Excel spreadsheet templates. Both, the spreadsheets, and the middleware itself
may be customized to the laboratory’s needs whenever needed.

In this presentation RfB’s calibration laboratory Cologne likes to share
+ its DCC template for clinical measurands,
* its process of creating a DCC and a human readable certificate with “Ex2DCC”,

* its approach of digitally signing the DCC applying the commercial signature product of
D-TRUST (Bundesdruckerei).

In addition to the mere results, questions to be asked within the process of establishing a
DCC workflow and challenges regarding the laboratory’s individual requirements as well as
requirements for accreditation, will be presented.
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e RfB

Referenzinstitut
fir Bioanalytik

From Excel to DCC & human readable calibration certificate
- user-friendly middleware & digital signature at work

Dr. Caroline Stobe
Reference Institute for Bioanalytics
Calibration Laboratory 1, Cologne

www.fb.bic [ I ]
2nd International DCC-Conference, March 1st to March 3rd 2022
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—— e RfB
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Prof, Dr. Hans Koch

+ Former head of division 8 ,Medical Physics and Metrological Information Technology™ at PTB
+ Apl. Prof. at TU Berlin

+ Member of DKD

+ Lead auditor for management systems at DAkkS datenanalyse + dokumentation

+ Expert on DCC and developer of middleware “"Ex2DCC” \

%J @ https://www.da-plus-d.de/

www.rfb.bio [ I ]
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Agenda

*« Framework: What we do and what we need

Workflow “Ex2DCC"

Digital signature: Signature card & digiSeal® office

Customized XML template

www.rfb.bio [ I ]

Framework: RfB’s calibration lab Cologne

+ RfB: EQA provider, officially charged by the German Medical Association

Akkreditierungsstelle
D-K-15117-01-00

» Quality in laboratory medicine and patient care

» Metrological traceability in laboratory medicine ]CTLM
T DGKL
+ Accreditation: DIN EN/ISO 17025 & 15195 STy
+ Listed in the JCTLM database =M (o o
— DIN

@PB e

www.rfb.bio [ I ]
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Framework: RfB’s calibration lab Cologne
r wor ibrati g @Rf

eferenzinstitut
ioanalytik

+ 5 lab technicians + head of laboratory
+ Reference measurement procedures, but with different types of calibration!
« Data processing mostly E_

+ 1 of 4 accredited German calibration labs for clinical measurands

(e RfB o . IVD| EQA E

~ 120 samples / year = 40-50 samples / year

» Feasible, highly customisable solutions needed!

www.rfb.bio ® 0
5
From Excel to DCC & human readable CC RfB
. ? il 4 'ns‘t\:u:
- — — =4
=
Several Python  RfB template(s) DCC_GUL.py Calibration data
subprogrammes -
£ Excel Browser = ¥
WELEE CRSGERNE D /Test/Demo_Certificate RMW _DCC xisx
Erstellt durch B. Zinndorf
Fraigeben durch Dr. C. Stobe —
DCC freigeben
www.rfb.bio ® 0
6
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From Excel to DCC & human readable CC RfB
@ Referenzinstitut
- — _ E
2 & 2
Several Python  RfB template(s) DCC_GULpy Calibration data
subprogrammes -

Por] —) (XML > [XML)
base64 = d
Human readable CC DCC a8 DCC_signed
www.rfb.bie [ I ]
7
Digital signature: the concept
o RfB

« Generation of signature = commercial solutions

» Signature card from D-TRUST (Bundesdruckerei) > 129 € / year
» cyberlack® one card reader - 79,90 €

» digiSeal® office pro 25 - 189 € / 2 years
v" affordable

v ready to use
v QES in agreement with eIDAS

- Verification of signature = free solutions available, e. g. digiSeal® reader

www.rfb.bio [ I ]
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Digital signature o RfB

Referenzinstitut
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Laboratory: Customer:

+." Signaturien] der Datei ®
Zeraikaie)wnd Status Pratergebeis
Stk kslen SEIEITG e Zarttkats A nachi wifalgreich guprill
L ABEICH, S 0 D

o Glfhetszsvaun - i alsianm Fork it iy

& Cushisiries Zorikat e Signieri Diske

[ nan qualiiai e Zuetfinate snavigen ikt
Veehaséin ot

Zetilicstirhabemame  feriatseusteler  Seriennummer
& . Cargline Stobe D-Trust GmbH V117563540220, Suoratsrlamasoran

O Caaline Stabe D-Trust GentsH 4056012 ™ et e

|8 D Caroline Stabe 20220228, 120650

Amiburathatn Dt nm Fari
Signagegensiand utig i Zoniat
Daten Sgnaturfcrmat Dateiplad [Apetais 2 sigranr von D Caroine Sibe:
Dero_Centificate R, XAGES-6-3 embed . DADCC_250222\Dema_Cert. P

ckguirhe Prihnmgen
 Signatur dor Datoi (ratemstishs Prfiag)
-~ AL TUNG ASHERELUNGI Dio 25 et ve-arders
S i Gk e ZcalEol 3 ol
 Venvendsie Agarkhran aun Signalirsipnk: gesigrst
) = B Varsnders A QRITER 2 Ve Mkatanszapunkt gesnat
i g dnu g el Pl (Sigestur und Galbske turg)
[ D-TRUST Card V21 55) Standard Zeratuns I8 eroigraioh gspt
Ctenrrocal (gt Cule]

Karealesegeidl  REMER SCT eybefack coe ¥ Z e e

Zacliksiss s sriguichgsprfl
- Simaurerificat g (OCHF-Aushurlivom 212292-20, 1206 57 GNT)
Auazia argardiat Gibg (05P-Auslcurf vem 2022 02.26, 120857 GHT)

Sigranmsipunke 21220220, 129 (08
Wuizezeriffal GEkg DS Pkl e 2022-00-25, 120857 GIT)

Pty [amsusnsn .

www.rfb.bio [ I ]

XML template for clinical measurands
P r clini ur o RfB

Referenzinstitut
fir Bioanalytik

v<dec:digitalCalibrationCertificate xmlns:dce="https://ptb.de/dcc” xmlns:si="htips://ptb.de/si” xmlns:xsi="http://www.w3.org/2e81/XMLSchema-instance”
xsi:schemalocation="https://pth.de/dcc https://ptb.de/dcc/v3.1.8/dcc.xsd" schemaVersion="3.1.8">
» ¢decc:administrativeDatas

¢/dcc:administrativeData>
» <dcc:measurementResults>

</dcc:measurementResults>
» <dcc:document>

</dcc:document>
p<ds:Signature xmlns:ds="http://www.w3.0org/2008/09/xmldsigh" Id="XMLSignature_8FB42BCDB7A3CECASAID74CFA1058098D212190A" >

</ds:Signature>

</dccidigitalCalibrationCertificate>

= PTB scheme version 3.1.0

= DAKKS logo & human readable pdf embedded as base64

= All necessary statements according to 17025 accreditation
« XML signature via digiSeal® office and signature card

www.rfb.bio [ I ]
10
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XML template - measurement results & MU
b e RfB

Referenzinstitut
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ult id="measurementValues”>

“>Messergebnisses/dec: contel
ontent lang="en">Measurement results</dcc:content»
ania®

{ption>
tent 1,
<dcc:content lang=
¢/dccidescriptiony

vedoeidatay
11list refType

“de">Einzelmesswerte in mmol/mol unter Angabe dues Kallbrierdatums:</d itent>
en">Single values in mmol/mol with corresponding date of calibratien:</dcc:content>

p tablel”>
“gp_valuei”»

<decicontent lang="de">1, wert</dcc:content>
<dccicontent langs"en”>1. value</dccicontent> D1 D2 D1 D2 D1 D2
</fdcc i name> | T
A R T e e 24.01.2022 26.01.2022 |28.01.2022 31.01.2022 |07.02.2022 | 07.02.2022
abelXMLList>D1 D2 D1 D2 D1 D2 </si:labelXMLList>
4siivalueXiLList>d2.62 43.92 41.70 37.50 39.72 39,93 «/si:valuexiLList> T yert 60 An 41,70 a5 a7 aam
<siunitxMLList>\milli\mole\mole\tothe{-1}</si unitxmLLists < vae | |
«siidateTineXLList)2022-01-24T00:00: 007 2022-1-26T00:30:007 2022-01-28700:20:00Z 207 | 3 wert 37,719 37,09 4163 18,60 39,82 19,62
<fsiireallistxvLList> 2. value
¢/dcciquantity> . ! |
3. Wert 37,52 37,34 38,95 38,65 39,31 33,36
3. value
4. Wert 36,73 36,95 3737 38,06 38,87 38,01
4. value

11

XML template - measurement results & MU
P ur resu o RfB

Referenzinstitut
for Bioanalytik
wedeciguantity refType="basic_referencevalue”>
v <dcc:name>
<dcc:content lanp="de">Referenzmethodenwert</dcc:content>
<dccicontent lang="en">Reference measurement value</dcc:content>
<fdcciname>
w<siireal>
<si:label>mmol/mol</si:label>
<si:value>39.8¢</si:value>
<si:unit>\milli\mole\mole\tothe{-1}</si:unit>
v <si:expandedUnc>
<situncertainty>@.8<fsi:uncertainty>
<si:coveragefactor»2.1</si:coveragefactor>
<si:coverageProbability»@.95¢/si:coverageProbability>
</siexpandedunc>

<fsi: real)_

¢/deciquantity> Referenzmethodenwert: 39,0 mmol/mol
Reference measurement value:
Erweiterte Messunsicherheit: 0,8 mmol/mol
Expanded measurement uncertainty:
Rel. erweiterte Messunsicherheit: 2,1 %
Rel. expanded measurement uncertainty:
Erweiterungsfaktor k / Coverage factor k: 2,1

12
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Summa
ammary (e RfB

nzinstitut
oanalytik

» Customised, Python based middleware ,Ex2DCC" by Prof. Dr. Koch:
» DCC & human readable pdf from Excel-Datafile

+ XML-DCC:

» PTB scheme 3.1.0

» Customised for calibration of clinical measurands
» Embedding of accreditation logo & human readable via base64
» QES via signature card & commercial software

www.rfb.bio [ I ]

13
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14
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A no-code Excel tool for generating DCCs
Presenting author Dirk Réske, PTB, Germany

dirk.roeske@ptb.de

Abstract

Based on an idea presented at the 2021 IMEKO World Congress
(https://doi.org/10.1016/j.measen.2021.100175), a tool is developed which allows the digital
calibration certificate (DCC) to be generated in Excel without any coding by the user. This is
especially useful if all data that should be used in the certificate is already available in Excel,
which is often the case since many calibration laboratories use this spreadsheet software for
the data acquisition and the results calculation. The presented tool implements the version
3.0 of the DCC schema definition (dcc.xsd) and the version 2.0 of the D-SI (SI-Format.xsd).
For using the tool, Excel macros must be enabled. If this is the case, the tool's VBA source
code and the necessary worksheets can be copied to the user’'s own Excel file automatically.
In this file, the structure of the DCC can be created by clicking and answering questions or
entering data. The last can be text, links to cells or formulas. It is also possible to use the tool
only for setting up the structure of the DCC and entering the data using Excel functionality
without macros. Both methods allow the DCC to be set up as a template, that means, the
final DCC as XML file will always incorporate the current values of cells and formula results.
If all data fields are filled with the relevant data, the DCC is created by clicking one button.
The no-code approach — no xml coding is necessary — makes the DCC available to
laboratories not having professional programming skills or resources.
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Physikalisch-Technische Bundesanstalt
Braunschweig and Berlin
National Metrology Institute

A no-code Excel tool for
generating DCCs

Dirk Roske, PTB, Germany

General ideas

b

Calibration certificates for static force and torque calibrations in PTB
(for example, I1ISO 376)

= —— & 2 £ A £ ] E F [ H
1
z
4
5 1. Kalbrierverfahren | Calibeatian DINEMN 10 375:2011-09
& vianeaer
7| Watog me

& 2 Krah-Nomalmesselnrichtung ! Force scandard machine

" hesheit dar Krat i Messtereich (i =2)

133 Kalibrierancrdnung ! Cailbration arangement
14| 34 Krafaufnehmer | Farce sransducer

2| s o 2° 200"

39| 3.3 Einspannielie | Maunting pars

a
a -
a
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Calibration certificates for static force and torque calibrations in PTB

General ideas

(21.3202)°C

0000100 MV

tndicztor Hach Messn

wwwww

EYl
£
3 3.3 Einspanntelle | Mounting pars

3.3 Einspannteile | Mounting parts

General ideas

b
Calibration certificates for static force and torque calibrations in PTB
- All data and all necessary certificate results in the required layout
available in Excel (a kind of DCC in an *.x|* file, an Excel-DCC)
- Certificate saved as PDF directly out of Excel (a PDF-DCC)

- Aims:
- To save the XML, based on the dcc.xsd and the SI_Format.xsd,
directly out of Excel as XML-DCC
- To generate the XML with low programming effort (low-code
or even no-code) and focus on the structure and content.
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The way to a no-code tool - Steps

Analysis of the DCC and SI_Format schemas
- XSD Diagram (freeware) and
- DCC Wiki

Definition of elements in Excel using names and including
- their frequency of occurrence (mandatory, optional, additional,
different types of choices, ...)
- child elements and
- attributes.

Programming of macros.

The way to a no-code tool - Timeline

End of 2020: first ideas

Early in 2021: first tests with
dcc.xsd, version 2.3.0 and
SI_Format.xsd, version 1.3.0

End of summer 2021: publication of the main principles
IMEKO World Congress

End of 2021: new version from scratch with
dcc.xsd, version 3.0.0 and
SI_Format.xsd, version 2.0.0

Since 2022: tests of the current version
DCC_Template_DCC30_SI20 v1.xlsm
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The way to a no-code tool — Current state

D suchen |

Datei  Stat  Finfiigen  Fabasoft eGov-Suite  Zeichnen  Seitenlayoul  Formeln  Daten  Oberprifen  Ansicht  Enbwicklerioo
D1 ¥ I
A ]
1
2 Short instruction on how to use this tool
3
4 Important note
s This file 15 a template and should not be changed or renamed.
6| The supported varsions of the DCC and the D-51 are indicated in the file name:
7] DCC 3.0, D-51 2.0, tool version 1
]
9| Prerequisites
10| This tool can be used if:
- - the user has the data for the Digital Calibration Certificate (DCC) available in a Microsoft Excel {in short, Excel) file with macros |*.xlsm)
12| - any possible passwords for opening the file are (at least temporarily) disabled
13| - the use of macros in Excel is enabled.
14
15| General idea behind the tool

DCCs zre machine-readsble text files that carry the information sbout the calibration of s measuring device. They are programmed in
XML using schemas describing the structure of the informaticn. The PTB, the national metrology institute of Germany, develops such
schemas in the form of schema definiticns as XS0 files. These definitions as well are generated using XML. Detalled information can be

16 fountat

il https:/fwww.oth.de/dec

1 With this Excel tool, a DCC can be built using some kind of bui

other elements) and colours coding whether the elements are mandatary, optional, additional, choice ar content elements are defined,
Macros guide the user through the structure and allow 10 select or deselect elements and attributes. Finally, the content elements can

18 be filled with data, links to data or formulas. At the end, tha DCC xmi file is genersted programmatically.

DCC Manual | DCC-XML

Bereit  Berechnen [

ing blocks. For this, tables for complex elements (elements containing

Table1 ®

The way to a no-code tool — Current state

2"international DCC-Conference

Datei Start Elnfugzn Fabasoft eGov-Suite Zeichnen SEitEn\aynut Formeln Daten Uberprufen Ansicht Entwicklertools Add-ins Hilfe Team 5 Teilen 2 Kommentare
B - f
Datei a B ® D E F G | H | ] K L | M N | [«
Mandatory Optional Opt-add Additional Choice Choice Choice Opt-Choice Place for
o || RUN element 1 element0,1  element0.n  elementln  elementl.n element1 element1,n element 1 Content ’ XM
2 <?xml versian="1.0" encoding="UTF-8"?>
5 E] <decdigitalCalibrationCentificate
4 xmins:usi="http:// www.wi.org/2001/XMLSchema-instance”
21 |s xsi:schemalocation="https://ptb.de/dec https://ptb.de/dec/vi.0.0/decxsd”
3 & xmins:dee="https://ptb.de/dec”
4 |7 xming:si="https://pth. de/si"
2. schemaVersion="3.0.0">
s |a]
7| |28 decadministrativeData
8| |20 ‘dec:measurementResults
2| |30 dec:comment
L ] decidocument
32 </doc:digitalCalibrationCentificate>
1) |33
12
1 |3« RESET
4 |35
15 36|
37
38
E
18| |40
17_ 41
| DCCMmanual  DCC-XML | Tablel ® [ v
Baret (@ Anzeigesinsteliungen B m - 1 + 100%

]
18| be filled with data, links to data or formulas. At the end, the DCC xmil file is generated programmatically.

DCC Manual | DCC-XML

Bereit  Berechnen 13

Table1 ®
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How to use the tool — Four simple rules

The tool must be integrated in the user’s Excel file
- this is supported by macros.

The user must activate (Clickon RUN ) the DCC-XML worksheet
and process all coloured cells excluding that in row 1 and RESET .

Cells with golden background colour will carry the data of the DCC,
all other cells define the structure (a counter shows the number of

golden cells which need input).

At the end the XML is generated with click on XML .

How to use the tool — Some details

Datei  Start  Einfigen  Fabasoft eGov-Suite  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwicklertools  Add-ins  Hife  Team 4 Teilen 2 Kemmentare

B9

A ] < D 3 F G H I J K L M N
Mandatory Opt-Add Additional Choice Choice Choice Opt-Choice Place for
+ RUN element 1 element0.n  elementl.n  elementi.n element 1 element 1,n element 1 Content i XML
. erti e
2 | 2 Click e 8/2001/XM(Schema-instance”
n="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/ dec.xsd"
[ xmins:dec="https://ptb.de/dcc”
7 i
8
9
28 deciadministrativeData
29 deczmeasurementResults
30 dec:comment
n dec:document
32 </dec:digitalCalibrationCertificate>
33
»|RESET
35
36
37
38
39
0
41
a 1|2 Where to
“ start from
42
DCC Manual | DCC-XML | Tablel
Berert 8 (g Anzeigeeinsteliun gen [ & @ i
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How to use the tool — Some details
I Y ST

Datei Start Einfigen Fabasoft eGov-Suite Zeichnen Seitenlayout Formeln Daten Uberprifen Ansicht Entwicklertools Add-Ins
Al bd fe RUN
| A ] c D 3 F G H 1 J
STO P Mandatory Optional Opt-Add Additional ‘Choice Choice Choice Opt-Choice
i element 1 element0,l  element0.n  elementl.n  elementl.n element 1 element 1,n element 1

qeoding="UTF-8"2>

1|2 Worsh;t
activated '

wwwe.w3.0rg/2001/XMLSchema-instance”
bn="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dcc.xsd"”

28 dec:administrativeData

Should all mendatory elements be inserted?
29 dec:imeasurementResults

30/ decicomment
n dec:document
32 </dcc:digitalCalibrationCertificate>

2|2 Mandatory
elements? No.

» RESET

2"international DCC-Conference

Hilfe

Team

Place for
Content

DCC Manual | DCC-XML | Tablel @

Bereit @

O3 Anzeigeeinstellungen

H &8 @

5 Teilen

12 Kommentare

How to use the tool — Some details
I

Datei  Start  Einfigen  Fabasoft eGov-Suite  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwicklertools  Add-ins
BL ki f
| ] ¢ [ E F G H ' J
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice
s element 1 ‘element 0,1 element 0..n element 1..n element1.n element 1 element 1,n element 1
2 <?xml version="1.0" encoding="UTF-§"?>
3] <dec:digitalCalibrationCertificate
4 xmins:xsi="https//www.w3.0rg/2001/XMLSchema-instance”
L) ocat) d '/ptb.de/dec/v3.0.0/dec.xsd”
3
7 1|1 Click
8
9
28 dec:administrativeData
29| dec:measurementResults
30 dec:comment
31 dec:document
32| </dcc:digitalCalibrationCertificate>
33
» RESET
35
36
37|
38
39
=
4
42
43
.
DCC Manual | DCC-XML | Tablel @
Beret B9

Hife  Team

Place for
Content

@ Anzeigeemstetungen

H @ 8

15 Teilen

2 Kemmentare
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How to use the tool — Some details
I Y ST

Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen 53 Kommentare
c28 - fe | <dccadministrativeData> v
| A ] c D 3 F G H 1 J [z L M N =

STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for 5 XML

i element 1 element0,1  elementO.n  elementl.n  elementl.n element 1 element 1,n element 1 Content
2
3
4 ttps//www.w3.0rg/2001/XMLSchema-instance”

5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dec.xsd"

6 iy defdee”

7] xmins:si="htt
8 i 1|1 Click
3
28 =
29‘ decidecsoftware
30 dec:coreData
31 decitems
32 dec:calibrationLaboratory
3 decirespPersons
34 deccustomer
35| decistatements.

36 </dec:administrativeData>
37 dec:measurementResults
38 dec:comment
39 dec:document

40 </dcc:digitalCalibrationCertificate>

il

«2 RESET

43

“ v

DCC Manual | DCC-XML | Tablel @ . >

Bereit Berechnen [@ & Anzeigeeinstellungen ii:} M| - [ + 100%

How to use the tool — Some details

= I NN

Datei  Start  Einfigen  Fabasoft eGov-Suite  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwickertools  Add-ns  Hille  Team 1% Tellen £ Kommentare

029 - fo | <dcedecsoftware> v
| A ] c 0 3 F G H I J K L M N -

STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for o XML

! element 1 element 0,1 element 0..n elementl.n  elementl.n element 1 element 1,n element 1 Content

2 <?xmi version="1.0" encoding="UTF-§"?>

3 <dec:digitalCalibrationCertificate

4 xmins:xsi="https//www.w3.0rg/2001/XMLSchema-instance”

L) ocation="https: d '/ptb.de/dec/v3.0.0/dec.xsd”

6 xmins:dec="https://ptb.de/dec"

7 xmins:si="https://ptb.de/si"

8 schemaVersion="3.0.0">

s 1|5 Click

28 <dcc:administrativeData>

29| <decde

30 dec:software

31 </doc:decsoftware>

32| decicoreData

33 deciitems

34 dec:calibrationLaboratory

35 dccrespPersons

36 decicustomer

a7 decistatements

38 </dec:administrativeData>

39 decimeasurementResults

40| deczcomment

41 dec:document

42 <[dcc:digitalCalibrationCertificate>

43

« RESET I

DCC Manual | DCC-XML | Tablel ® . r
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Dater Start Einfigen Fabasoft eGov-Suite Zeichnen Seitenlayout Formeln Daten Uberprifen Ansicht Entwicklertools Add-Ins
E30 e 3 dec:software
| A ] c D 3 i G H 1 J
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice
L element 1 element0,l  element0.n  elementl.n  elementl.n element 1 element 1,n element 1

2

3

4 ttps//www.w3.0rg/2001/XMLSchema-instance”
5 xsi:schemalocation="
6 | xmins:dec="https://ptb.de/dcc”
7

8

[}

xmins:si="https://ptb.de/si"
schemaVersion="3.0.0">

28 <dcc:administrativeData>
29 <dec:decsoftware>
30
31
2
33
34 </decsoftware>»
35 dec:software
36 </dcc:decsoftware>
37 dec:coreData
38 deciitems
39 dec:calibrationLaboratory
40| decirespPersons
41 dec:customer
a2 decistatements
43 </dcc:administrativeData>
“ decimeasurementResults
45 dec:comment
DCC Manual

DCC-XML | Tablel

Bereit Berechnen  [@
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attribute ‘id’?
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How to use the tool — Some details

ST

Datei  Start  Enfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ins
E30 E 5 decisoftware
T 3 < D £ E G H ' J

STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice
1 element 1 clement0,l  elementO.n  elementl.n  elementi.n element 1 element 1,n element 1
2 <?xmi version="1.0" encoding="UTF-§"?>
3| <dccdigitalCalibrationCertificate
4 xminsixsi="https//www.w3.0rg/2001/XMLSchema-instance”
5 ocation="https: d '/ptb.de/dec/v3.0.0/ dec.xsd”
6 xmins:dec="https://ptb.de/dcc”
7 xmins:si="https://pto.de/si"
8 schemaVersion="3.0.0"> v
9
28 <dec:administrativeData> Enter the value or accept the defaut:
29 <dccidecSoftware>

ID_DATA

30
31
2 I |
3
34 </decisoftware> 3 | 5 Textbox for
35 decisoftware .
3 <fdccidecSoftware> entering the data
37 dec:coreData
38 dec:items
39 dec:calibrationLaboratory
0 decirespPersons
41 decicustomer
42 dec:statements
43 <fdcc:administrativeData>
4 decimeasurementResults
45 dec:comment

DCC Manual | DCC-XML | Tablel
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Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ins
E30 - fo | decsoftware
| A ] c D LALNE | G H | 1 J
STOP Mandatory Optional Opt-Add Additional Choice Chaice Choice Opt-Choice
L element 1 element0,l  elementO.n  elementl.n  elementl.n element 1 element 1,n element 1

2
3

4

5 xsi:schemalocation="
6| xmins:dce="https://ptb.de/dec”
7 xmins:si="https://pto.de/si"
8 schemaVersion="3.0.0">

9

ttp://www.w3.0rg/2001/XMLSchema-instance™
ttps://ptb.de/dec https://ptb.de/dec/v3.0.0/dec.xsd”

2"international DCC-Conference

Hife  Team @ Teilen 2 Kommentare
|
K L M N B
Place for
Content g XML

28 <dcc:administrativeData> Enter the value or accept the default:
29 <dcc.decSoftware> g
30
31
2 || i |
33
34 </dec:software> 4 | 5 In this case
35 dec:software
36 </dccideesoftware> ‘softwarelD’?
37 dec:coreData
38 decitems
39 dec:calibrationLaboratory
40| decirespPersons
41 dec:customer
a2 decistatements
43 </dcc:administrativeData>
“ decimeasurementResults
45 dec:comment .
DCC Manual | DCC-XML | Tablel ® “ 0
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How to use the tool — Some details
EEEITIEIEENETEIE ko A i =l
Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwickertools  Add-ns  Hille  Team 1% Tellen & Kommentare
|
E30 i f« | =<dccisoftware id="softwareiD"> pd
A ] c 0 LALRUE; N | G H | I J K L M N -
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for A XML
4 element 1 element 0,1 element0.n  elementl.n  elementl.n element1 element 1,n element1 Content
2 <?xmi versio .0" encoding="UTF-8"?>
3 <dec:digitalCalibrationCertificate
4 xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
5 ocation="https: d '/ptb.de/dec/v3.0.0/ dec.xsd”
6 xmins:dec="https://ptb.de/dcc”
7 xminsisi="https://ptb.de/si"
8 schemaVersion="3.0.0"> 5 | 5 Check the
9
b1y <dcc:administrativeData>
29 <dcc:decSoftware>
0 1d=" ">
31 deciname -
32| decirelease 1 | 2 Click
3 dec:description
34 <fdecsoftware>
33 decisoftware
36 </dcc:decSoftware>
a7 dec:coreData
38 dec:items
39 deezcalibrationLaboratory
40| decirespPersons
41 decicustomer
2 decistatements
43 </deczadministrativeData>
4 decimeasurementResults
45 dec:comment -
DCC Manual | DCC-XML | Tablel ® “ ’
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Dater Start Einfigen Fabasoft eGov-Suite Zeichnen Seitenlayout Formeln Daten Uberprifen Ansicht Entwicklertools Add-Ins
F31 » 3 dcc:name
A ] c D 3 i G H 1 J
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice
L element 1 element0,l  element0.n  elementl.n  elementl.n element 1 element 1,n element 1

2

3

4 ttps//www.w3.0rg/2001/XMLSchema-instance”

5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dec.xsd"
6 | xmins:dec="https://ptb.de/dcc”
7

8

[}

xmins:si="https://ptb.de/si"
schemaVersion="3.0.0">

2"international DCC-Conference

Hife  Team @ Teilen 2 Kommentare
K L M N B
Place for
Content g XML

;g <dc\c,adﬂ'mustraln/(ed{)r:x‘:;su&wam> 0o you .W:::eyg»evwwuw st

30 <deezsoftware id="softwareID"

31

2

33 </dcciname>

= e 2|2 Use the

35 dec:description

36 </dec:software> attribute ‘id’?

37 decsoftware

£ </dec:decSoftware>

39 decicoreData

40| decitems

41 dec:calibrationLaboratory

a2 decrrespPersons

43 dec:customer

“ decistatements

45 </deczadministrativeData> .
DCC Manual | DCC-XML | Tablel “ 0

Bereit Berechnen [ & Anzeigeeinstellungen B @ M - [ + 100%

How to use the tool — Some details

ST

Datei  Start  Einfigen  Fabasoft eGov-Suite  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Eniwicklertools  Add-ins
F31 E 5 <dcc:name>
A ] ¢ D 3 F G H ' J
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice

4 element 1 element 0,1 element0.n  elementl.n  elementl.n element 1 element 1,n element 1
2 <Pxml version="1.0" encoding="UTF-8"?>

3 <dec:digitalCalibrationCertificate

4 xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”

5 ocation="https: d '/ptb.de/dec/v3.0.0/ dec.xsd”

6 xmins:dec="https://ptb.de/dcc”

7 xmins:si="https://ptb.de/si"

8 schemaVersion="3.0.0">

9

b1y <dcc:administrativeData> .

29 <dcc:decSoftware> 1 ‘ 8 C||Ck

30 <dec:software id="softwarelD";

31 <dec:name>

32| dec:content

33 </dcciname>

34 decrelease

35 dec:description

6 <fdccisoftware>

a7 decrsoftware

£ </dec:decsoftware>

39 deexcoreData
40| decitems
41 dec:calibrationLaboratory
2 decrespPersons
43 decicustomer
44 decistatements
45 </dcc:administrativeData>

DCC Manual | DCC-XML | Tablel

Berecnen 5

Hille  Team 1S Tellen = Kommentare
3 L M N -
Place for
content 2 XML

C@anzeigeeinstenungen | B (2

Page 171 of 317



R2PTB

How to use the tool — Some details

S

Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen 3 Kommentare
G32 - fo | decicontent v
| A ] c D 3 £ G H 1 J | 3 L M N =
STOP Mandatory Optional Opt-Add Additional Choice Chaice Choice Opt-Choice Place for 4 XML
L element 1 element0,l  elementO.n  elementl.n  elementl.n element 1 element 1,n element 1 Content

2

3

4 ttps//www.w3.0rg/2001/XMLSchema-instance”

5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dec.xsd"
6 | xmins:dec="https://ptb.de/dcc”
7

8

[}

xmins:si="https://ptb.de/si"
schemaVersion="3.0.0">

<deczadministrati >
28 dec:administrativeData Do you want to use the optionsl attrbute '
29 <dec:decSoftware> for ‘decicontent?

30 <dee:software id="softwareID"
3 <dccname>

34 </dcc:content>

2|8 Use the
3 </acciname> attribute ‘id’?
37 decirelease

£ decdescription
39 </dec:software>

40 decisoftware

4 </dec:deeSoftware>

42 dcc:coreData

43 dec:items

m deccalibrationtaboratory

45 decrespPersons

DCCManual | DCC-XML | Tablel
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Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwickertools  Add-ns  Hille  Team & Telen & Kommentare
G312 E 5 dec:content ¥
| A ] c 0 3 F G H I J K L M N -
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for A XML
i element 1 element 0,1 element 0..n elementl.n  elementl.n element 1 element 1,n element 1 Content
2 <Pxml version="1.0" encoding="UTF-8"?>
3 <dec:digitalCalibrationCertificate
4 xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
5 ocation="https: d '/ptb.de/dec/v3.0.0/ dec.xsd”
6 xmins:dec="https://ptb.de/dcc”
7 xminsisi="https://ptb.de/si"
8 schemaVersion="3.0.0">
9
28 <dec:administrativeData>
20 <dec:decSoftware> D p vt e o e e ey
30 <dec:software id="softwareID"
n <dccname> No
32| < . —‘
33
34 </dec:content] 3 | 8 Use the
35 decicontent
3 </dcciname> attribute ‘lang’?
a7 decrrelease
38 dec:description
39 </dec:software>
40| decsoftware
41 </dec:decSoftware>
42 decicoreData
43 deciitems
44 dec:calibrationtaboratory
45 decrespPersons -
DCC Manual | DCC-XML | Tablel “ ,
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Dater Start Einfigen Fabasoft eGov-Suite Zeichnen Seitenlayout Formeln Daten Uberprifen Ansicht Entwicklertools Add-Ins
G32 e fe dec:content
| A ] c D 3 i G H 1 J
STO P Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice
L element 1 element0,l  element0.n  elementl.n  elementl.n element 1 element 1,n element 1

2

3

4 ttps//www.w3.0rg/2001/XMLSchema-instance”

5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dec.xsd"
6 | xmins:dec="https://ptb.de/dcc”
7

8

[}

xmins:si="https://ptb.de/si"
schemaVersion="3.0.0">

28 <dec:administrativeData> Enter the value or scoept the default:
29 <dccidecsoftware>

30 <deessoftware id="softwarelD"

3 <dcc:name>

2 II]LJ

Ny ¥V Sy S ST
4|8 Textbox for
entering the data

34 <fdcc:conter)

36 </dcciname>
37 decrelease

38 dec:description
39 <fdecisoftware>

40| decisoftware

4 </dcc:decSoftware>

42 dec:coreData

43 deciitems

44 decicalibrationtaboratory

5] decrespPersons

DCC Manual | DCC-XML | Tablel
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Datei  Start  Einfigen  Fabasoft eGov-Suite  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Eniwicklertools  Add-ins
G32 E £ | decicontent
A ] ¢ D 3 F G H ' J
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice
4 element 1 element 0,1 element0.n  elementl.n  elementl.n element 1 element 1,n element 1
2 <Pxml version="1.0" encoding="UTF-8"?>
3 <dec:digitalCalibrationCertificate
4 xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
5 ocation="https: d '/ptb.de/dec/v3.0.0/ dec.xsd”
6 xmins:dec="https://ptb.de/dcc”
7 xmins:si="https://ptb.de/si"
8 schemaVersion="3.0.0"> :
9
b1y <dcc:administrativeData> Enker the value or accept the defauit:
2 <dec:decSoftware> =
30 <dec:software id="softwareID"
31 <dec:name>

2| x| e |

33 PRI N S
:‘; </decconted  § |8 Input ‘en’ for
36 </dcciname> En£| ish
7 decrelease
38 dec:description
39 </decisoftware>
40 decsoftware
4 </dec:decsoftware>
42 decicoreData
4 decitems
44 dec:calibrationtaboratory
45 decrespPersons
DCCManual | DCC-XML | Tablet

Berecnen 5
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3 L M N -
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Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen 3 Kommentare
G32 - fo | decicontent v
| A ] c D 3 £ G H 1 J | 3 L M N =
STOP Mandatory Optional Opt-Add Additional Choice Chaice Choice Opt-Choice Place for 4 XML
L element 1 element0,l  elementO.n  elementl.n  elementl.n element 1 element 1,n element 1 Content

2

3

4 ttps//www.w3.0rg/2001/XMLSchema-instance”

5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dec.xsd"
6 | xmins:dec="https://ptb.de/dcc”
7

8

[}

xmins:si="https://ptb.de/si"
schemaVersion="3.0.0">

<deczadministrati >
28 dec:administrativeData Do you want to use the aptional attmbuts refid”
29 <dec:decSoftware> for ‘decicontent?

30 <dee:software id="softwareID"
3 <dccname>

34 </dcc:content>

6|8 Use the
attribute ‘refld’?

36 </dcciname>
37 decrelease

38 dec:description
39 <fdecisoftware>

40| decisoftware

4 </dcc:decSoftware>

42 dec:coreData

43 deciitems

44 decicalibrationtaboratory

5] decrespPersons

DCCManual | DCC-XML | Tablel
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How to use the tool — Some details

EEEITIEEENETTEIT i = A 5 |

Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwickertools  Add-ns  Hille  Team 1% Tellen & Kommentare
G32 E 5 dec:content ¥
| A ] c 0 3 F G H I J K L M N -
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for A XML
4 element 1 element 0,1 element0.n  elementl.n  elementl.n element1 element 1,n element 1 Content
2 <Pxml version="1.0" encoding="UTF-8"?>
3] <dec:digitalCalibrationCertificate
4 xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
5 ocation="https: d '/ptb.de/dec/v3.0.0/ dec.xsd”
6 xmins:dec="https://ptb.de/dcc”
7 xmins:si="https://ptb.de/si"
8 schemaVersion="3.0.0">
9
b1y <dcc:administrativeData>
Do nt to use the optional stirbute refType’
2 <decdecSoftuware> ety i
30 <dee:software id="softwareiD"
31 <dec:name> &
2| : 3 . |
33
# Sfdesioriant> 718 Use the attribute
36 </dcciname> 'refTvpe’?
7 decrelease
38 dec:description
39 </dec:software>
0| decssoftware
41 </dec:decsoftware>
42 decicoreData
43 deciitems
4 dec:calibrationtaboratory
45 decrespPersons -
DCCManual | DCC-XML | Tablel “ ’
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EEEITIDENNTETE VN
Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team A Tellen i Kommentare
G32 - fo | <dec:content lang="en"> v
S ] c D 3 £ G H 1 J | 3 L M N =
STOP Mandatory Optional Opt-Add Additional Choice Chaice Choice Opt-Choice Place for XML

L elementl  element0l  elementO.n  elementl.n  elementl.n element1 element1,n element 1 Content

2 <?xmi version="1.0" encoding="UTF-8"?>

3 <dccdigitalCalibrationCertificate P

4 xminszxsi="http://www.w3.0rg/2001/XMLSchema-instance® 72 | 2 Notice the

5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dec.xsd"

5 P L counter for data cells.

7 xmins:si="https://pto.de/si"

8 schemaversion="3.0.0">

[}

28 <dec:administrativeData> 8 | 8 Check the

29 <dec:decsoftware>

30 <dec:software id="softwarelD">

3 <dec:name>

32 <deczcontent lang="en">

3 DATA xs:string 1‘ 2 A new data

34 </dcc:content>

= i cell appeared

36 </dccname>

37 decrelease

= dec:descriptis J ;

39 <fdecisoftware> ‘] 1f2 ClICk

W‘ decisoftware

4 </dcc:decSoftware>

42 dec:coreData

43 deciitems

“ decicalibrationtaboratory

5] decrespPersons -

DCCManual | DCC-XML | Tablel < v
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Datei  Start  Einfigen  FabasofteGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen & Kommentare
G35 E 5 dec:content ¥
| A ] < D 3 i G H 1 J K L M N -
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for - XML

i element 1 element 0,1 element 0..n elementl.n  elementl.n element 1 element 1,n element 1 Content

2 <?xmi version="1.0" encoding="UTF-8"?>

3 <dec:digitalCalibrationCertificate

4 xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”

5 ocatio sy d '/ptb.de/dec/v3.0.0/ dec.xsd”

6 xmins:dec="https://ptb.de/dcc”

7 xminsisi="https://ptb.de/si"

8 schemaVersion="3.0.0">

9

28 <dec:administrativeData> B i s i

29 <dcc:decSoftware>

30 <dec:software id="softwareID"

31 <deciname> m

2| : = :

33

u o 2|2 Use the

35 decconten e

= P R— additional element?

£ decrelease

38 dec:description

39 </dec:software>

0 decisoftware

41 </dec:decSoftware>

42 decicoreData

4 decitems

4 dec:calibrationtaboratory

45 decrespPersons .

DCC Manual | DCC-XML | Tablel “ ,
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Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team A Tellen i Kommentare
|
G4 - fo | </dcc:content> v
| A ] c D LALNE | G H | 1 J 3 L M N =
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for - XML
t element 1 element0,l  elementO.n  elementl.n  elementl.n element 1 element 1,n element 1 Content
2
3
4 ttps//www.w3.0rg/2001/XMLSchema-instance”
5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dec.xsd"
6| xmins:dce="https://ptb.de/dec”
7 xmins:si="https://pto.de/si"
8 schemaVersion="3.0.0">
LR
28 <dec:administrativeData>
29 <dec:decSoftware>
30 <decisoftware id="softwarelD">
31 sgccname>
2 “Jcontent lang="en">
33 1 | 1 Click [ DATA xs:string
34 Jzcontent>
35
36 decirelease
37 dec:description
£ <fdccisoftware>
39 decisoftware
0 </dccidecSoftware>
4 deccoreData
42 dec:items
43 dec:calibrationLaboratory
“ decirespPersons
5] deccustomer -
DCCManual | DCC-XML | Tablel @ < v
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Datei  Start  Einfigen  FabasofteGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen & Kommentare
{
F36 - fo | <decrelease> v
| A ] < 2 3 LA RN G H | 1 J K L M N -
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for - XML
i element 1 element 0,1 element 0..n elementl.n  elementl.n element 1 element 1,n element 1 Content
2 <?xmi version="1.0" encoding="UTF-§"?>
3 <dcc:digitalCalibrationCertificate 7
4 xgmlns:us “http:/{wwiwi.w3.0rg/2001/XMLSchema-instance™ 2 | 2 Notice the
L) ocation="https:, d '/ptb.de/dec/v3.0.0/dec.xsd”
> TR YA counter for data cells.
7 xmins:si="https://pto.de/si"
8 schemaVersion="3.0.0">
2]
28 <dec:administrativeData>
2 <dccidecSoftware>
30 <decisoftware Id="software|D">
n <dccname>
32| <decicontent lang="en">
33 DATA xs:string
34 </dec:content>
35 </dcciname>
36 <dccrelease>
= YT 1|2 A new data
38 <[decreleasex
2 e cell appeared.
40 </deczsoftware;
4
4 </dccidecsoftware> 1 | 2 Click
4 decicoreData L
44 dec:items
45 dec:calibrationLaboratory .
DCC Manual | DCC-XML | Tablel @ « »
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Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ins
F39 - fo | decdescription
A ] c D 3 £ G H 1 J
STOP Mandatory Optional Opt-Add Additional Choice Chaice Choice Opt-Choice
t element 1 element0,l  elementO.n  elementl.n  elementl.n element 1 element 1,n element 1
2
3
4 ttps//www.w3.0rg/2001/XMLSchema-instance”
5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dec.xsd"
6 | xmins:dec="https://ptb.de/dcc”
7 xmins:si="https://pto.de/si"
8 schemaVersion="3.0.0">
[}
28 <dec:administrativeData>
2 <decidecSoftware> RE BRSO
30 <decisoftware id="softwarelD"
31 <decname> = = ‘ |
32 —
3
u <Ydoccontent] 2|2 Use the
35 </dee:name> A
= e __optional element?
37 DATA xs:string
£ </dccrelease>
39 dec:description
40 <fdec:software>
4 deessoftware
a2 </dcc:deesoftware>
43 decicoreData
“ deciitems
5] decealibrationtaboratory
DCCManual | DCC-XML | Tablet

Bereit

2"international DCC-Conference

Hife  Team @ Teilen 2 Kommentare
K L M N B
Place for
Content - XML
[ B

O3 Anzeigeeinsteliungen

How to use the tool — Some details

ST

Datei  Start  Einfigen  Fabasoft eGov-Suite  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Eniwicklertools  Add-ins
E39 E £ | <fdccsoftware>
A ] ¢ D 3 F G H ' J

STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice
i element 1 element 0,1 element 0..n elementl.n  elementl.n element 1 element 1,n element 1
2 <Pxml version="1.0" encoding="UTF-8"?>
3 <dec:digitalCalibrationCertificate
4 xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
5 ocation="https: d '/ptb.de/dec/v3.0.0/ dec.xsd”
6 xmins:dec="https://ptb.de/dcc”
7 xminsisi="https://ptb.de/si"
8 schemaVersion="3.0.0">
9
b1y <dcc:administrativeData>
2 <dec:decSoftware>
0 <dec:software id="softwarelD">
n <dccname>
32| <dcc:content lang="en">
33 DATA xs:sring
34
35 </dcciname>
36 <decrelease> il I 7 Click
a7 DATA xs:stri
38
39 </dec:software>
40| decisoftware
41 </dec:decSoftware>
42 decicoreData
43 deciitems
44 deccalibrationLaboratory
45 decrespPersons

DCC Manual | DCC-XML | Tablel

Hille  Team 1S Tellen = Kommentare
3 L M N -
Place for
Content - XML
“ ,
Cganzeigeenstenungen | E M - ] + 100%
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S

Datei  Stat  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team A Tellen i Kommentare

H33 - f< | DATAxsistring v

| A B c D 3 F G H 1 J | E L M N =

STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for - XML

1 elementl  element0l  elementO.n  elementl.n  elementl.n element 1 element1,n element 1 Content

2

3

4 ttps//www.w3.0rg/2001/XMLSchema-instance”

5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dec.xsd"

6| xmins:dcc="https://ptb.de/dcc”

7 xmins:si="https://pto.de/si"

8 schemaversion="3.0.0">

3

% <dcc:administrativeData> [ oama ssisting

29 <dec:decsoftware>

30 <decisoftware id="software(D"> |  InsertText ‘ Insert Value | ”"“"F“"'""’I

:; i ; Select Cel Cancel

= 3|7 Click ‘Select cell”.

= <aced 2|7 Dialogue for data

35 </dccnames

36 <decrelease> type and action

37 DATA xs:STFIAg

£ </decrelease>

39 <fdecisoftware>

0 decisoftware

4 </dcc:decSoftware>

42 dec:coreData

43 dec:items

“ decicalibrationtaboratory

s decrespPersons 3
DCCManual | DCC-XML | Tablel < v

Bereit (@ Anzeigeeinstelingen B [E [0 - ¥ + 100%
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ST

Datei  Start  Einfigen  FabasofteGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen & Kommentare
H33 E £ | DATAxs:string
A ] < D 3 i G H 1 J K L M N -
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for - XML
i element 1 element 0,1 element 0..n elementl.n  elementl.n element 1 element 1,n element 1 Content
2 <?xmi version="1.0" encoding="UTF-§"?>
3 <dec:digitalCalibrationCertificate
4 xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
5 ocation="https:, d '/ptb.de/dec/v3.0.0/ dec.xsd”
6 xmins:dec="https://ptb.de/dcc”
7 xmins:si="https://pto.de/si"
8 schemaVersion="3.0.0">
9
28 <dec:administrativeData>
29 <dcc:decSoftware>
30 <deesoftware id="softwarelD">
n <dccname>
32| <decicontent lang="en">
33 DATA xs:string
34 </dec:content>
35 </dcciname>
36 <dccrelease>
a7 DATA xs:string | Please select 2 cell or cell range!
38 </dccrelease>
41 </dec:decSoftware> -
2 deccoreData 4|7 Notice the
43 decitems 3
| dec:calibrationtaboratory input box.
45 decrespPersons .
DCCManual | DCC-XML | Tablet “ ,

(@ Anzeigeemstetungen
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Datei  Start  Einfigen  Fabasoft eGov-Suite  Zeichnen  Seitenlayout ~ Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ins  Hife  Team 3 Teilen 12 Kommentare

- fo | DATAxs:string

Software excel
“1" 5|7 Select the sheet
and click the cell C3.

5 7
7 Eingabe x

Please select 3 cell or cell range!
21 Table1'scs3

23 o] [ acbrecren

DCC Manual | DCC-XML | Tablel ]

Eingeben @ O3 Anzeigeeinstellungen

How to use the tool — Some details

Dater Start Einfigen Fabasoft eGov-Suite Zeichnen Seitenlayout Formeln Daten Uberprifen Ansicht Entwicklertools Add-Ins Hilfe Team 1 Teilen O Kommentare
ZAHLENWENN » x v fe =Table1!SC53 v
| A B < D E 1 G H | J K L M N -
STO P Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for XM L
1 element 1 element 0,1 element0.n  elementl.n  elementl.n element 1 element 1,n element 1 Content

<?xml versio

"UTF-8"?>

2 0" encoding:
3 <dec:digitalCalibrationCertificate

4 xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”

5 ocation="http: d '/ptb.de/dec/v3.0.0/ dec.xsd”
]
7
8
9

xmins:dec="https://ptb.de/dcc”
xmins:si="https://ptb.de/si"
schemaVersion="3.0.0">

28 <dec:administrativeData>

29 <dcc:decSoftware>

0 <dee:software id="softwareiD">

n <dccname>

32| <decicontent lang="en">

Table1!SC$3
——

3 <Jdcciname> 6|7 Cell address
36 <dccrelease> -

£ DATA xs:: inserted
38 </dccirelesse>

39 </dec:software>

40 decisoftware

41 </dec:decSoftware>

42 decicoreData

43 decitems

m dec:calibrationtaboratory

45 decrespPersons

DCC Manual | DCC-XML | Tablel
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Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen 3 Kommentare
H34 - fe v
| A ] c D 3 £ G H 1 J 3 L M N =
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for - XML

L element 1 element0,l  element0.n  elementl.n  elementl.n element1 element1,n element 1 Content

2

3

4 ttps//www.w3.0rg/2001/XMLSchema-instance”

5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dec.xsd"

6 | xmins:dec="https://ptb.de/dcc”

7 xmins:si="https://pto.de/si"

8 schemaVersion="3.0.0">

[}

28 <dec:administrativeData>

29 <dec:decSoftware>

30 <decisoftware id="softwarelD">

3 <dec:name>

32 <dec:content lang="en"> =

F Excel 7|7 Data from linked

34 </dcc:content> -

s <fdccmame> cell displayed

36 <dccrelease>

37 DATA xs:string

£ </decrelease>

39 <fdecisoftware>

40 decisoftware i

4 </dec:decSoftware> 1 | 4 Click

42 dec:coreData

43 deciitems

“ decicalibrationtaboratory

5] decrespPersons -

DCCManual | DCC-XML | Tablel < v
Bereit Berechnen & Anzeigeeinstellungen B @ M - [ + 100%

How to use the tool — Some details

ST

Datei  Start  Efigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ins
G37 E £ | DATAxs:string
A ] ¢ [} 3 E G H [ )

STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice
1 element 1 clement0,l  elementO.n  elementl.n  elementi.n element 1 element 1,n element 1
2 <?xmi version="1.0" encoding="UTF-8"?>
3| <dccdigitalCalibrationCertificate
4 xminsixsi="https//www.w3.0rg/2001/XMLSchema-instance”
5 ocation="https:, d '/ptb.de/dec/v3.0.0/ dec.xsd™
6 xmins:dec="https://ptb.de/dcc”
7 xmins:si="https://ptb.de/si" ‘ ’
: B 3|4 Enter text ‘1.2.3".
9 |
28 <dec:administrativeData> DATA xs:strng
29 <dccidecSoftware>
30 «dec:software id="software|D"> Insert Text ‘ Insert Value | Insert Formula I
3 <dccnames
= Select Cel Cancel
3|
= <aced 7|4 Dialogue for data
35 </dcciname>
36 <dccrelease> type and action
37 DATA xs:STFIAg
38 </decrelease>
39 </dec:software>
0 deesoftware
41 </dec:decSoftware>
42 decicoreData
43 decitems
a“ dec:calibrationtaboratory
45 decrespPersons

DCC Manual | DCC-XML | Tablel

Berecnnen

Hille  Team 1S Tellen = Kommentare
3 L M N -
Place for
Content - XML
“ ,
Cganzeigeenstenungen | E M - ] + 100%
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How to use the tool — Some details

SR

Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen 3 Kommentare
G37 - fo | DATAxs:string v
| A ] c D 3 £ G H 1 J | 3 L M N =
STOP Mandatory Optional Opt-Add Additional Choice Chaice Choice Opt-Choice Place for XML
L element 1 element0,l  elementO.n  elementl.n  elementl.n element 1 element 1,n element 1 Content

2

3

4 ttps//www.w3.0rg/2001/XMLSchema-instance”

5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dec.xsd"
6 | xmins:dec="https://ptb.de/dcc”
7

8

[}

xmins:si="https://ptb.de/si"
schemaVersion="3.0.0">

28 <dec:administrativeData> [ 123
29
10 irrttent | metvote | isertromo |

n 4|4 Click ‘Insert Text’.
= Select Cel Cancel
3 Excel T

34 </dcc:content>

35 </dee:name>

36 <dccrelease>

37 DATA xs:string

38 </decrelease>

39 <fdecisoftware>

0 decisoftware

4 </dcc:decSoftware>

42 dec:coreData

43 deciitems

“ decicalibrationtaboratory

5] decrespPersons

DCC Manual | DCC-XML | Tablel

Bereit Berechnen & Anzeigeeinstellungen B @ M - [ + 100%
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EEEITIEEENETTEIT ki A i =l

Datei  Start  Einfigen  FabasofteGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen & Kommentare

G37 - fe "n23 v
| A ] < D 3 i G H 1 J K L M N -

STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for 5 XML

1 elementl  element0,l  elemeniO.n  elementl.n  elementin  elementl elementin element 1 Content

2 <?xmi version="1.0" encoding="UTF-§"?>

3] <dec:digitalCalibrationCertificate

4 xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”

5 ocation="https:, d '/ptb.de/dec/v3.0.0/ dec.xsd”

6 xmins:dec="https://ptb.de/dcc”

7 xminsisi="https://ptb.de/si"

8 schemaVersion="3.0.0">

9

28 <dec:administrativeData>

29 <dcc:decSoftware>

30 <dec:software id="softwarelD">

n <dccname>

32| <decicontent lang="en">

33 Excel

34 </dec:content>

35 </dcciname>

36 <dccrelease>

£ 123

38 </decirelease>

39 </dec:software>

0 decisoftware

:; decicored M
,mm'?':] 1|2 Click

44 decicalibra
45 o v
DCC Manual | DCC-XML | Tablel “ ,
Berechnen Cg Anzeigeeinsteliungen H 82 M - [] + 100%
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Y S

Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen 3 Kommentare
|
E40 - fo | decsoftware v
| A ] c D LALNE | G H | 1 J | 3 L M N =
STOP Mandatory Optional Opt-Add Additional Choice Chaice Choice Opt-Choice Place for 4 XML
L element 1 element0,l  elementO.n  elementl.n  elementl.n element 1 element 1,n element 1 Content

2

3

4 ttps//www.w3.0rg/2001/XMLSchema-instance”

5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dec.xsd"
6| xmins:dce="https://ptb.de/dec”
7

8

9

xmins:si="https://ptb.de/si"
schemaVersion="3.0.0">

8 <dec:administrativeData>

29 <dcc.decSoftware>
30 <dee:software id="softwareID"

N <dcc:name> Ye I o ‘ c ‘

2|2 Use the
additional element?

Do you want to use: thes additional lement?

35 </dec:name>

34 <fdcc:co nh]

37 123
£l </decirelease>

39 <fdecisoftware>

| decsoftware

4 </dcc:decSoftware>

42 dec:coreData

43 decitems

44 decicalibrationLaboratory

45 decrespPersons .

DCCManual | DCC-XML | Tablel ©] “ 0
Bereit Berechnen  [9 O3 Anzeigeeinsteliungen
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EESITIEIEENETEIE Sk A i =l

Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwickertools  Add-ns  Hille  Team 1% Tellen & Kommentare
|
E39 i £ | <fdccsoftware> v
| A ] c 0 LALRUE; N | G H | I J K L M N -
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for A XML
4 element 1 element 0,1 element0.n  elementl.n  elementl.n element1 element 1,n element 1 Content
2 <?xmi versio .0" encoding="UTF-8"?>
3 <dec:digitalCalibrationCertificate
4] xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance” 1| 6 Cllck
5 ocation="https: d '/ptb.de/dec/v3.0.0/ dec.xsd”
6 xmins:dec="https://ptb.de/dcc”
7 xmins:si="https://ptb.de/si"
8 schemaVersion="3.0.0">
9
b1y <dcc:administrativeData>
2 <dec:decSoftware>
30 <dee:software id="software|D">
31 <dec:name>
32| <dcc:content lang="en">
33 Excel
34 </dec:content>
33 </dcciname>
6 <decrelease>
£ 123
38 </decirelease>
39 </decsoftware>
40 </dcc:decSoftware>
41 dec:coreData
2 decitems
43 deccalibrationLaboratory
44 decirespPersons
45 deczcustomer -
DCC Manual | DCC-XML | Tablel ® “ ’
Berecnnen (@ anzeigeeinstenungen | R m - [ + 100%
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Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen 3 Kommentare
XML - £ XML v
A ] c D 3 £ G H 1 J | 3 L M N =
STOP Mandatory Optional Opt-Add Additional Choice Chaice Choice Opt-Choice Place for 4 XML
L element 1 element0,l  elementO.n  elementl.n  elementl.n element 1 element 1,n element 1 Content

2

3

4 ttps//www.w3.0rg/2001/XMLSchema-instance”

5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dec.xsd"
6 | xmins:dec="https://ptb.de/dcc”
7

8

[}

xmins:si="https://ptb.de/si"
schemaVersion="3.0.0">

28 <dcc:administrativeData>
29 <dcc:decSoftware>
30 <dee:software id="softwarelD"
3 <dcc:name>
2
33
34 </dcc:content>
35 </dec:name>
36 <dccirelease
37 1.2.3
£ </decrelease>
39 </decisoftware>
40| </dccidceSoftware>
4 decicoreData
42 dec:items
43 dec:calibrationLaboratory
4 decirespPersons
45 decxcustomer
DCC Manual | DCC-XML | Tablel
Bereit Berechnen

Do you want to create the doital calbration certficate (onl file)?

O3 Anzeigeeinsteliungen
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ST

Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwickertools  Add-ns  Hille  Team & Telen & Kommentare

XML E 5 XML ¥
A ] c 0 3 F G H I J K L M N -

STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for A XML

i element 1 element 0,1 element 0.n elementl.n  elementl.n element 1 element 1,n element 1 Content

2 <Pxml version="1.0" encoding="UTF-8"?>

3 <dec:digitalCalibrationCertificate

4 xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”

5 ocation="https: d '/ptb.de/dec/v3.0.0/ dec.xsd”

6 xmins:dec="https://ptb.de/dcc”

7 xminsisi="https://ptb.de/si"

8 schemaVersion="3.0.0">

9

b1y <dec:administrativeData>

2 <decidecSoftware> TNt

30 <dec:software id="softwareID"

n <dccname>

32| .

33 Excel

34 <fdcc:content> e -

3 <Jdcciname> 3|6 Notification

6 <dccrelease>

a7 123

38 </decirelease>

39 </decsoftware>

40 </dcc:decSoftware>

41 dec:coreData

2 decitems

43 decicalibrationLaboratory

44 decirespPersons

45 deczcustomer -

DCC Manual | DCC-XML | Tablel “ ’
Berechnen Cg Anzeigeeinsteliungen H 82 M - [] + 100%
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PIB

[0 = | ane
Start Freigeben Ansicht
+ e ems me s memg e e

PN 5 Computers wem = = ems  mames

Anderungsdatum W

Name

6] ~SDCC_Template_DCC30_5120_v1xlsm
G DCC_Templste DCC30.5120.v1.xksm
@ DCC_Template_DCC30_S120_v1xmi

4|6 New xml file

v o Arbeitsplanung 2...

3 Elemente

How to use the tool — Some details

B

'FEE .
L L " alnl. w022

[0 Computer ™™ %% %' w § Tdeucud % . i

Hame - Anderungsdatum e Grote
1) ~$DCC_Template_DCC0_5120_v1xlsm 18
6 DCC_Templste DCC30_5120_v1xksm 5K8
3K8

28.02.2022 11:28 XML-Datei

@ DCC_Template_DCC30_5120 y1xmi
5|6 Double-click
to view the file

@

o O “Abeitsplanung 2.

3Elemente 1 Element ausgewshit (2,00 KB)
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@  ems ™' ek bmms s dh gess, 022DCC Template DCCI0_SI20_viami
& C\Users\roesked1\Docume... %

1.0" encoding="UTF-8"2>
=g ligit ertificate scl "3.0.0" i="https:/ /ptb.de/si" xmin:
hittp:/ /www.w3.0rg/ 2001/ XMLSchema-instance">

e

is made available "as is® free of cost at your o
charact

risk. PTB assumes no responsibility whatsoew
c. As far as legally permitted PTB refuses an

ility for any direct

- <dcec:administrativeData>
- «dcc:decSoftware>
- «dcc:software id="softwareID">
- «<dcciname>

lang="en" |

</dec:names>
<dccirelease>1.2.3</dcc:release>
</dcc:software>
</dec: decSoftware>

de y dec:respl dec
</dcc:administrativeData>

</dcc:digitalCalibrationCertificate >

6|6 The generated
XML-DCC

“https://ptb.de/dcc” xsi:schemalocation="https:/ /ptb.de/dcc https:/ /ptb.de/dcc/v3.0.0/dcc.xsd”

<1-- Copyright (c) 2019 - 2022 Physikalisch-Technische Bundesanstalt, alle Rechte vorbehalten - all rights reserved. Diese Software wurde in der Physikalisch-Technis
Software wird unentgeltlich, wie sie ist, auf eigenes Risiko des Nutzers zur Verfugung gestellt, Die PTB ubernimmt keine Haftung, egal aus

und garantiert weder ausdrucklich noch konkludent far die Qualitat, Sicherheit, Zuverlassigkeit, Tauglichkeit, oder andere Merkmale der Sof

direkte Schaden, indirekte Schaden oder fiir Folgeschaden ab, die durch die Nutzung der Software e

ehen. This software was d
r for its use by other parties, and makes no guarantees, expressed or implied, about i
rect or consequential damage arising in connection with the use of this software. -->

- e

chen Bundesanstalt entwickelt. Die

@ Nutzung der Software durch Andere

ulassig lehnt die PTB jede Haftung fur
(PTB). The softwa

ality, reliability,

elchem Rechtsgrund, fur

Soweit gesetz
ed at the Physikalisch-Technische Bundesa
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ST

Datei  Start  Einfigen  Fabasoft eGov-Suite  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwickertools  Add-ns  Hille  Team % Tellen  © Kommentare
39 - S | </decsoftware> v
‘| A ] 4 D 3 F G H | 1 J | 3 L M N -
.| STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for 3 XML

element 1 element0,1 element 0..n elementl.n  elementl.n element1 element 1,n element1 Content

2] <?xml version="L0" encoding="UTF-8"?>

3 <dcc:digitalCalibrationCertificate

4| “http w3.0rgf2001/ "

5 ps://p ps://ptb.de/dcc/v3.0.0/dec.xsd”

6 xmins:dcc="https://ptb.de/dcc"

7 “https://ptb.de/si"

8 0.0

]

28 <dec:administrativeData>

29 <decidecSoftware>

30| <dec:software id="softwareID">

N <dccname>

32 <dce:content lang="en">

33 Excel

34 <fdcc:content>

35 </dcciname>

% <decirelease>

37 123

38 i release>

= 1|1 Click

40

41 decicoreData

a2 decitems

a3 decxcalibrationLaboratory

4 deciresppersons

45 decicustomer =

DCC Manual | DCC-XML | Tablel (o] al 3
Berett Berecnnen B E m - ¥ + 100%
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Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen 3 Kommentare
D41 - fo | <dcccoreData> v
| A ] c D 3 £ G H 1 J | 3 L M N =
STOP Mandatory Optional Opt-Add Additional Choice Chaice Choice Opt-Choice Place for 4 XML
L element 1 element0,l  elementO.n  elementl.n  elementl.n element 1 element 1,n element 1 Content

2

3

4 ttps//www.w3.0rg/2001/XMLSchema-instance”

5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dec.xsd"
6 | xmins:dec="https://ptb.de/dcc”
7

8

[}

xmins:si="https://ptb.de/si"
schemaVersion="3.0.0">

28 <dec:administrativeData>

29 <dec:decSoftware>

30 <decisoftware id="softwarelD">

3 <dec:name>

32 <dec:content lang="en">

3 Excel

34 </dcc:content>

35 </dee:name>

36 <dccirelease

37 .23

38 {

39 -

A pre— 1|1 Click

4

42 dec:countryCodels03166_1

43 deciusedLangCodels0629_1

“ dec:mandatorylangCodelS0639_1

5] decuniqueldentifier -
DCCManual | DCC-XML | Tablet < v

Bereit Berechnen & Anzeigeeinstellungen B @ M - [ + 100%

How to use the tool — Some details

(55 hta oo @ o

Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen & Kommentare

E42 b I <decicountryCodelS03166_1> v
| A B < D E F G H 1 J K L M N -

. STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for - XML

element 1 element0,l  element0.n  elementl.n  elementi.n element 1 element 1,n element 1 Content

2 <?xmi version="1.0" encoding="UTF-8"?>

3 <dcc:digitalCalibrationCertificate 7

4 : “http://) 3.0rg/2001/XMLSchema-instance” 2 | 2 Notice the

5 ocation="https: Cl '/ptb.de/dec/v3.0.0/dec.xsd”

: minsceeitpsd ot e counter for data cells.

7 xmins:si="https://ptb.de/si"

8 schemaVersion="3.0.0">

9

28 <dec:administrativeData>

29 <decdecSoftware>

30 <deesoftware id="softwarelD">

n <decname>

32| <decicontent lang="en">

33 Excel

34 <fdec:content>

35 </dcciname>

36 <dccrelease>

£ 123

38 </dccrelease>

39 </dec:software>

40 </dcc:decSoftware>

41 «<dcc:coreData>

42 <dee:countryCodelS03166_1>

4 DATA dee:stringlS03166

M </dec:countryCodeiS03166_1>

45 decusedLangCodel50639_1 .

DCC Manual | DCC-XML | Tablel [©] « 0
Bereit Berechnen [ Cg Anzeigeeinsteliungen i3] m - [] + 100%
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EEENTEIENCE e

Datei  Stat  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ns  Hille  Team & Teilen Kommentare

42 M fe | <deccountryCodelSO3166_1> v
| A ] c D 3 F G H 1 J | K L M N -

Mandatory Optional Opt-Add Additional Choice: Choice Choice Opt-Choice Place for

1| STOP element 1 element0,l  element0.n  elementl.n  elementl.n element 1 element1,n element 1 Content - XML

2 <?xmi version="1.0" encoding="UTF-8"?>

3 <dcc:digitalCalibrationCertificate

4 it/ uvsew.worg/ 2001/ XM.Schemainstance* 1|5 Click

5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dcc.xsd"”

6 xmins:dce="https://ptb.de/dec”

i xmins:si="https://ptb.de/si"

8 schemaVersion="3.0.0">

9

28 <dec:administrativeData>

29 <decdecSoftware>

30 <decisoftware id="softwarelD">

31 <decname>

32 «dec:content lang="en">

3 Excel

34 </dcc:content>

35| </dcc:name>

36 <dccirelease>

37 .23

38 </decirelease>

39 </decisoftware>

40 </dccidecsoftware>

4 <dcc:coreData>

42 <dec:countryCodelS03166_1> |

43 DATA dec:stringlS03166 1|1 A new data

4 </dcc:countryCodelSO3166_1> CE" a eared_

a5 decusedLangCodelS0639_1 -

DCC Manual | DCC-XML | Tablel [©] . >
Bereit Berechnen 3 C Anzeigeeinstellungen | BB " - L) + 100%

How to use the tool — Some details

EEEITIEEENETTEIT i = A 5 |

Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwickertools  Add-ns  Hille  Team & Telen & Kommentare
XML E 5 XML ¥
| A ] c 0 3 F G H I J K L M N -
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for - XML
t element 1 element 0,1 element 0..n elementl.n  elementl.n element 1 element 1,n element 1 Content
38 </decrelease>
L) <fdec:software>
0| </dec:decSoftwares
41 <dcc:coreData>
42 <dccicountryCodelSO3166_1>
4 DATA decstringlS03166
s </deczcountryCodelS03166_1>
45 dec:usedLangCodeis0639_L
* GESMBRASMOVIANECONRISORS | |, 11, creote e dgta calbration cartcatefonl B6)7
47 deczuniqueldentifier NOTE: There are 1 fiekis with mssing content,
48 deciidentifications
a9 decreceiptDate &
50/ dec:beginPerformanceDate : : — J
51 decrendPerformanceDate
52 dec:performanceLocation . g
s decpreviousReport 2|5 Confirmation
54 </dccicoreData>
55 decitems
56 deeicalibrationLaboratory
57 decirespPersons
58 deczcustomer
59 dec:statements
60 </dec:administrativeData>
61| dec:measurementResults
62 dec:comment
& dec:document -
DCC Manual | DCC-XML | Tablel “ ,
Berechnen Cg Anzeigeeinsteliungen H 82 M - [] + 100%
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Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen 3 Kommentare
|
XML - £ XML v ‘
S ] c D cALIN F G H | 1 J | 3 d L M N =
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for - XML
t element 1 element0,1  element0.n  elementl.n  elementl.n element1 element 1,n element 1 Content
38 </dcc:release>
39 </decisoftware>
40 </dcc:decSoftware>
a1 <dec:coreData>
ey <dec:countryCodelS03166_1>
4 DATA dec:stringlS03166
e </dcc:countryCodelS03166_1>
45| deciusediangCodelS0639_1
46 dec:mandator gCodels063¢
| dm:umquemmier TheDRe R e |
48 decsidentifications
49 decireceiptDate
50 decbeginPerformanceDate | -
51 deciendPerformanceDate
52 decperformancelocation . )
5 decpreviousieport 3|5 Notification
54 </dccicoreData>
55 | deczitems
56 deezcalibrationLaboratory
57 dec:respPersons
58 decicustomer
59 dec:statements
60 </dec:administrativeData>
61 dec:measurementResults
62| dec:comment
&3 dec:document =
DCC Manual | DCC-XML | Tablel ® < 3|
Bereit Berechnen @ & Anzeigeeinstellungen ii:} M| - [ + 100%

How to use the tool — Some details

j £ C:\Users\roeskeD1\Decume... %

=, 202DCC_Template DCC30 5120, v1.xml

<?xml version="1.0" encoding="UTF-8"?>
# i ertificate sc) "3.0.0"
http://www.w3.0rg/ 2001/ XMLSchema-instance™>

| right (c 119 - 2022 Physikalisch-Technische Bundesanstalt, alle Rechte verbehalten - all rights reserved. Diese Software wurde in der Physikalisch-Technis ickelt. Die
1 unentgeltlich si auf eigenes Risiko des Mutzers zur Verfigung gestellt. Die PTB ubernimmt keine Haftung, egal aus rund, fir rch And:
eder ausd klich noch kenkludent fir die alitat, Sicherheit, Zuverlass 2it, Ta lichkeit, rkmale er Sofl 3 it gesetzlich zul. t die PTB jede Haftung fiir
1, indirekte Sch. n oder fiir Folgeschaden ab, die durch die Nutzung der Software entstehen. This software was developed at the Physi h-Technische Bundesans (PTB)
is made available "as is" free of cost at your own risk. PTB assumes no responsibility whatsoever for its use by other parties, and makes no guarantees, expressed or implied, about its quality, reliability,
safety, suitability or any other characteristic. As far as legally parmitted PTB refuses any liability for any direct, indirect or consequential damage arising in connection with the use of this software. -->
- <dcc:administrativeDatas>

- «<dec:decSoftware>
- edcc:software id="softwareID">
- «dcc:names

lang="en">Excel

</deciname>
release>1.2.3</dcc:release>
| </dcc:software>
</dec:decSoftware>

dcc:customer

dec:
«/dcc:administrativeData>

</dcc:digitalCalibrationCertificate >

e
4|5 Still the old xml file,
update with F5.

“https:/ /ptb.de/si" xmins:dcc="https:/ / pth.de/dcc” xsi:schemalocation="https:/ / ptb.de/dcc https:/ /ptb.de/dcc/v3.0.0/dcc.xsd”

-¢

Suchen...
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- - e e m 2022DCC Template DCC30 5120 vlami
1.0" encoding="UTF-8"2>
- i ionCertificate “3.0.0"
http:/ /www.w3.0rg/ 2001/ XMLSchema-instance">
| opyright (c all rights reserved. Diese Software

Technische Bundesanstalt, alle Rechte vorbehalten
s Risiko des Nutzers zur Verfugung gestellt
, Sicherheit

Software wird unentgeltlic

die PTB ubernimmt keine Haftu
Tauglichkeit, oder andere

Zuverlass

kte Schaden, indirekte S

haden
available "as is" free of cost at yo

der fiir Fol
ro

eschaden ab, die
risk. PTB assumes no respons
As far as legally permitted PT8 refu

urch die N

zung d

itability or any other characteristic
istrativeData>
- zdoc:decSoftware>
- =dcc:software id="softwareID">
- <dcc:name>
<dcc:content lang="en" >Excel </dcc: content>
</dec:names
<dcc:release>1.2.3</dcc:release>
</dce:software>
</dec:decSoftware>
- <dcc:icoreData>
<dec:countryCodelS03166_1> DATA dec:stringIS03166 </dcc:countryCodelS03166_1>
= . 2

ndire

any liability for any direct or cone

stehen. This software was d

~ €| Suchen..

ped at the Physikalisch
ility whatsoever for its use by other parties, and makes no guarantees, expressed or i

3. egal aus welche t d
zlich zulassig
Technisch

re. Soweit gese

h
fur die Nutzung der S

ftware du;

PTB). Th

tion with the use of th

|
s software.

i="https:/ /ptb.de/si" xmins:dcc="https:/ / ptb.de/dec" xsi:schemalocation="https:/ /ptb.de/dcc https:/ /ptb.de/dcc/v3.0.0/dcc.xsd”

schen Bundesanstalt entwickelt. Die

= Y Ce 1,
ocation

P
</dcc:coreData>

</dcc:administrativeData>

</dcc:digitalCalibrationCertificate>

.

5|5 The updated xml file.

hnt die PTB jede Haftung fur

How to use the tool — Some details

EESITIIEECTTTNT

Datei  Start  Einfigen  Fabasoft eGov-Suite  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwicklertools
AB5 kd 5

| ] ¢ [ Al F G H | '
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice

§ elementl  element0,l  element0.n  elementl.n  elementl.n  element1 element 1,

48 decidentifications

49 decireceiptDate

50| dec:beginPerformanceDate

51 deczendPerformanceDate

52 deczperformancelocation

53 dec:previousReport

54 </dec:coreData>

55 decitems

56 deecalibrationLaboratory

57| decirespPersons

58 dec:customer

59 decistatements

60 </dcc:administrativeData>

61 deczmeasurementResults

62 dec:comment

63 dec:document

84 </dcc:digitalCalibrationCertificate>

85

'RESET

1|3 Click

H‘
72

DCC Manual | DCC-XML | Tablel ®
Bereit Berechnen  [®

Add-Ins

J
Opt-Choice
element 1

Hife  Team 14 Teilen
K | L M
Place for
Content
“
(@ anzeigeeinstenungen | BB El= L]

© Kommentare
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Datei  Stat  FEinfigen  Fabasoft eGov-Suite  Zeichnen  Seitenlayout ~ Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-Ins  Hife  Team 3 Teilen 2 Kommentare
B34 M fe v
| A B € ] E F G H | J K L M N B
RUN Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for - XML
A element 1 ‘element 0,1 element 0..n element 1..n element 1..n element 1 element 1,n element 1 Content

" encoding="UTF-8"%>

3|3 Worksheet

:/ fwww.w3.0rg/2001/XMLSchema-instance™

dEEI ctivated . ition="https://ptb.de/dcc https://ptb.de/doc/v3.0.0/dec.xsd"
= defdec”
7] xmins:si="https://pto.de/si"
8 schemaVersion="3.0.0">
9 3
28 dec:administrativeData
29 | dec:measurementResults
30 dec:comment
31 dec:document
32 </dcc:digitalCalibrationCertificate>
3
»|RESET
35

2|3 The reset
worksheet

DCC Manual | DCC-XML | Tablel @ ‘< 0

Bereit i) & Anzeigeeinstellungen ii:} M| - [ + 100%

How to use the tool — Some details

EEEITIEIEECTTEENT o o A e |

Datei  Start  Einfigen  Fabasoft eGov-Suite  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwickertools  Add-ns  Hille  Team 1% Tellen £ Kommentare
B34 ki f v
| A ] c 0 3 F G H I J K L M N -
RUN Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for o XML

s element 1 ‘element 0,1 element 0..n element 1..n element1.n element 1 element 1,n element 1 Content

2 « n="1.0" encoding="UTF-8"?>

3 librationCertificate

4 1 ‘4 ClICk xsi="http://www.w3.0rg/2001/XMLSchema-instance™

5 lemaLocation="https://ptb.de/dcc https://ptb.de/dec/v3.0.0/dec.xsd”

= by .

7 pib.de/si"

8 .0.0"

2

28 dec:administrativeData

29| dec:measurementResults

30 dec:comment

31 dec:document

32| </dcc:digitalCalibrationCertificate>

33

» RESET

35

36

37|

38

39
20
4
42
43
. v

DCC Manual | DCC-XML | Tablel @ « 0

Bereit i) Cg Anzeigeeinsteliungen [::1] m - [ + 100%
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Datei  Stat  FEinfigen  Fabasoft eGov-Suite  Zeichnen  Seitenlayout ~ Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-Ins  Hife  Team 3 Teilen 2 Kommentare
AL M fe | RUN N
| A B € ] E F G H | J K L M N B
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for - XML
A element 1 ‘element 0,1 element 0..n element 1..n element 1..n element 1 element 1,n element 1 Content

2

3

4 ttps//www.w3.0rg/2001/XMLSchema-instance”

5 xsi:schemalocation="https://ptb.de/dcc https://ptb.de/dcc/v3.0.0/dec.xsd"
6 | xmins:dce="https://ptb.de/dec"
7

8

[}

xmins:si="https://ptb.de/si"
schemaVersion="3.0.0">

28 dec:administrativeData Shoud almandatory elements be nserted?
29| dec:imeasurementResults

30 dec:icomment

31 dec:document

32 «/dcc:digitalCalibrationCertificate> -

33

. RESET 2|4 Mandatory
3 elements? Yes.

DCC Manual | DCC-XML | Tablel @ ‘< 0

Bereit (8 Anzeigeeinstelungen | BH M| - ¥ + 100%
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EESITIIEECTTTNT o o A e |

Datei  Start  Einfigen  FabasofteGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen & Kommentare
AL kd 5 RUN ¥
A ] < 2 3 F G H 1 J K L M N -
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for 5 XML
1 i element 1 element 0,1 element0.n  elementl.n  elementl.n element 1 element 1,n element 1 Content
2 <?xmi version="1.0" encoding="UTF-§"?>
3 <dcc:digitalCalibrationCertificate
4 xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
L) ocation="https:, d '/ptb.de/dec/v3.0.0/dec.xsd”
6 xmins:dec="https://ptb.de/dcc”
7 xmins:si="https://pto.de/si"
8 schemaVersion="3.0.0">
3 =
28 decadministrativeData Do you want to use the options e
2 deczmeasurementResults for ‘Gecper Xy
30 dec:comment
31 dec:document R
32| </dec:digitalCalibrationCertificate> : : !
33
3|4 A few questions
. RESET | q
35 to answer.
36
37|
38
39
‘D‘
41
a2
43
m v
DCC Manual | DCC-XML | Tablel @ « 0
The DCC is being processed. Please wait. (@ anzeigeemnsteiungen [ | - ] + W00%
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Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen 3 Kommentare
|
B2 - fe | <2xmlversion="1.0" encoding="UTF-8"?> v
| A ] c D LALNE | G H | 1 J | 3 L M N =
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for - XML
t element 1 element0,1  element0.n  elementl.n  elementl.n element 1 element1,n element 1 Content
s
28 <dcc:administrativeData>
2 <dcc:decSoftware> 1| 5 Click
30 decisoftware
31 </dee:deesoftware>
32 <dccicoreData>
33 <decicountryCodelS03166_1>
34 DATA dee:stringlSO3166
35 </dec:countryCodels03166_1>
36 deciusedlangCodels0639_1
7 dec:mandatorylangCodelS0639_1
38 <decuniqueldentifier>
39 DATA xs:string
40 <fdeciuniqueldentifier> =
a1 du:ldmliqﬁmlinns 4 | 4 Result Wlth 7
42 decrreceiptDate
43 <dccibeginPerformanceDate> data cells.
m DATA xs:date
45 </dcc:beginPerformanceDate>
46 <dec:endPerformanceDate>
47| DATA xs:date
8 </dec:endPerformanceDate>
49 <dec:performanceLocation id="ID_DATA" refid="ID_DATA" refType="ID_DATA">
50 values="laboratory | customer| |othar"
51 </dcc:performancelocation>
52 decpreviousReport -
DCC Manual | DCC-XML | Tablel @ < v
Bereit i) & Anzeigeeinstellungen ii:} M| - [ + 100%
How to use the tool — Some details
EEEITIEENNETTEIT ek i A i B =l
Datei  Start  Einfigen  FabasofteGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Uberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen & Kommentare
{
XML E 5 XML ¥
| A ] < D LS - A | G H | 1 J K L M N -
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for - XML
4 element 1 element 0,1 element 0..n elementl.n  elementl.n element 1 element 1,n element 1 Content
3
28 <dec:administrativeData>
20 <dcedecSoftware>
30 dec:software
31 </dccidecsoftware>
32 <dccicoreData>
33 <dec:countryCodelS03166_1>
34 DATA dec:str|
35 </dec:countryCodelS03166_1>
3| decusediangCod=ISO639 1 | NOTE.Thae e s i masmg e
7 dec:mandatorylangCodelS063
38 <dec:uniqueldentifier> No
39 DATA xsistrif___ — ]
40 </decuniqueidentifier>
41 dectidentifications . g
2 decreceiptoate 2|5 Confirmation
43 <dcc:beginPerformanceDate>
m DATA xs:date
45 <jdcc:baginPerformanceDate>
% <deciendPerformanceDate>
a7 DATA xs:date
48 </dcciendPerformanceDate>
49 <dec:performanceLocation id="ID_DATA" refid="ID_DATA" refType="ID_DATA">
50 | values="laboratory | customer| |other”
51 </dec:performanceLocation>
52 decpreviousReport .
DCC Manual | DCC-XML | Tablet @ “ ,
i) Cg Anzeigeeinsteliungen i3] m - ] + 100%
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Datei  Start  Einfigen  Fabasoft eGov-Sute  Zeichnen  Seitenlayout  Formeln  Daten  Oberprifen  Ansicht  Entwicklertools  Add-ns  Hilfe  Team & Telen 3 Kommentare
|
XML - £ XML v ‘
| A ] c D cALIN F G H | 1 J | 3 d L M | N =
STOP Mandatory Optional Opt-Add Additional Choice Choice Choice Opt-Choice Place for - XML
) element 1 element0,1  element0.n  elementl.n  elementl.n element 1 element1,n element 1 Content Imll
s
28 <dcc:administrativeData>
29 <dccdecSoftware>
30 decisoftware
31 </dee:deesoftware>
32 <dccicoreData>
33 <dec:countryCodelS03166_1>
3/ DATA degistr
35 </dec:countryCodels03166_1>
36 decusedLangCodelS0639_1 MR
7 dec:mandatorylangCodelSO63¢
38 <decuniqueldentifier>
39 DATA xs:strit ___ -
40 </dcc:uniqueldentifier>
41 deciidentifications . )
2 decraceiptate 3|5 Notification
43 <dccibeginPerformanceDate>
m DATA xs:date
45 </dcc:beginPerformanceDate>
46 <dec:endPerformanceDate>
47| DATA xs:date
8 </dec:endPerformanceDate>
49 <dec:performanceLocation id="ID_DATA" refid="ID_DATA" refType="ID_DATA">
values="Iaboratory | customer| |other"
51 </dec:performancelocation>
decpreviousReport =
DCC Manual | DCC-XML | Tablel < 3|
Bereit i) & Anzeigeeinstellungen ii:} M| - [ + 100%
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=] el e e el Bas W e e m 2022DCC Template DCCI0 520 wlaml ~ @ | Suchen. o~ ' @

j £ C:\Users\roeskeD1\Decume... %

<?xml version="1.0" encoding="UTF-8"?

- i ertificate scl “3.0.0" “https:/ /ptb.de/si” xmins:dcc="https:/ / ptb.de/dcc” xsi:schemalocation="https:// ptb.de/dcc https:/ /ptb.de/dcc/v3.0.0/dcc.xsd”
xmins:xsi="http:/ /www.w3.0rg/2001/XMLSchema-instance">

alisch-Technische Bundesanstalt, alle Rechte vorbehalten - all rights reserved. Diese Sof

re wurde in der Physikalisch-Techni

stalt ent

kelt. Die

tgeltich auf eigenes Risiko des Mutz ur Verfiigung gestellt. Die PTB tibernimmt keine Haftung, eg elchem Rechtsgrund, fiir d r Software durch Andere
weder ausdrii ch konkludent fir die C , Sicherheit, Zuverlassigkeit, Tauglichkeit, odei rkmale zulissig lehnt die PTB jede Haftung fir
ndirekte Schaden oder fiir F eschaden ab, h die Nutz ) der Software entsteh re was developed at the Physika h-Technische Bundesa (! The soft
as is” free of cost at your own risk. PTB assumes no responsibility whatsoever for its use by other parties, and makes no guarantees, expressed or implied, about its quality, reliability,
or any o haracteristic. As far as legally parmitted PTB refuses any liability for any direct, indirect or consequential damage a ith the use of this software. -->

istrativeData>
- «<dec:decSoftware>
- <dcc:software id="softwareID">
- «dcc:names

lang="en">Excel

</deciname>
<dcc:release>1.2.3</dcc:release>

</dcc:software>

</dec: decSoftware>

- «<dec:coreData>
<dcc:countryCodelS03166_1>DATA dec:string1503166.</dcc:countryCodelS03166_1>
angC 1 yLangC 1 i i
ocation i

Date

P
</dec:coreData>

</dcc:administrativeData>

<fdcc:digitalCalibrationCertificate>

e
. 45 Still the old xml file,
[ update with F5.
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Y
/d i tifier>

receiptDate
ate>DATA xs:date</dcc:beginPerformanceDate>
e>DATA xs:date</dcc:endPerformanceDate>
n id="ID_DATA" refType="ID_DATA" refid="1D_DATA">xs:enumeration

1ab: y I lother” </dcc:performanceLocation>

=% ek bmme s Bb gesa 2020DCC Template DCCI0_S20 1 xmi - & | Suchen

ion dcc:owner identifications dcc:item </dcc:items>
oratory>
LabaratoryCode
DATA">
D_DATA">dccicontent</dec:nam
tring </dcc:eMail
cc:city dec: yCode dcc: 3 g dec:street dec: dec:further
ta
b
1D_DATA">dcc:content</dcc:nam
TA xs:string</dcc:eMail
yCode de dec:p iceBox dccistate dec:street dec: dec:further </d

5|5 The updated xml file.

Summary

Advantages:

1. The no-code tool allows to focus on the most important
questions: the structure of and the data for the XML-DCC.

Rk wnwN

The tool is working with the data in Excel, no import is necessary.
No programming effort for generating valid XML is necessary.
The work can be interrupted an any time and continued later.
The user is guided by the tool and any further functions (series of

data, blocks of elements) can be included in later versions.

6. The XML-DCC can be produced for a single type of calibration
certificate and be used as template for many calibrations.

7. Minor updates of the XSDs can be implemented easily.
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Summary

Disadvantages/Limitations:

1. Alot of clicking and question-answering is necessary.

2. Major updates of the XSDs will probably require to make a new
version of the tool from scratch.

3. Some elements (#any, external files) are not well supported yet.

4. No validation is included ...

but, ‘Keep it smart and simple’ means to start with a simple version.
Further development is possible.

| hope the tool will be useful.

Thank you for your interest
In this presentation.

Physikalisch-Technische Bundesanstalt
Braunschweig and Berlin

Bundesallee 100

38116 Braunschweig

GERMANY

Dr. Dirk Roske
Telephone: +49 (0)531 5§92-1210
» E-mail: dirk.roeske@ptb.de

£)

Y
. Web: https://www.ptb.de
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Session “DCC and Accreditation”

Digitizing the Scope of Accreditation / Digital Accreditation Information
Presenting author Michael L. Schwartz, Cal Lab Solutions, USA

MSchwartz@CalLabSolutions.com
Additional author Greg Cenker, Indysoft, USA
Greg.Cenker@indysoft.com

Abstract

DCC is not only about the certificate of calibration. The Goal is to digitize everything related
to the DCC. And the NCSLI Metrology Information & Infrastructure 141 Committee for the
past 5 years has been working to create a digital version of a Scope of Accreditation. It has
been a huge undertaking with lots of setbacks, but we now have a version 1.0 of the editor
ready to present to the industry.

This presentation will cover a brief history of the project with a demo of the current version of
the software. We want to encourage the metrology community to use and provide feedback
on the editor and tools. Our goal is to work out the details related to the object model and
XML file format the present the file format and/or editor to ILAC for review and adoption to
digitize the SoA. Soon to be named Digital Accreditation Information DAI.

~

/" METROLOGY.NET
="

Building a Machine Readable
Standardized SoA Database

Metrology Information Infrastructure

CALLAB ©quqler % IndySoft

SOLUTIONS

ing Software With Metrology
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Metrology Data Exchange Standards

The 215t Century is here
But Metrology isn’t measuring up!

While the business world is running on data standards
the best metrology has is PDFs.

RIGHT NOW.... The Technology and Infrastructure is available

— Businesses already use the technologies
—  They are proven safe & secure
—  We just need to use them

So let’s create a set of Metrology Data Exchange Standards
and bring the World of Metrology Together!

Let's Stop the Madness!

We copy results from our Excel
calculations into the Word document
we send to the Accreditation body to
get back a PDF document.

Accredited Capabilities are 100%
disconnected from:

= our original uncertainty
calculations, and

= our daily calibration
product.

What is needed is a way to tie all this
data together!
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Unusable / Impractical / Broken Search

Liquid-In-Glass 32°F 0.6 °F Comparison to digital
Thermometers® thenmometer in water
bath at fixed point
(32°F)
(68 to 662) °F 0.52°F “D’l’)’ hm‘:k calibrator
— j'*‘»., ;-‘J
Type
113 ” H H
Dry well” Calibration Search T 061°F el
. thermometer
Using Keywords CMART 25 cilibraor.
uke 33024
Typel (91)°F v (660)°F | 043 °F e Fluke melmloiﬂ wel?j
pe K (91)°Fto (6(“)"}' 043 °F CMART 25 Lall
Type T (91) °F to (4000 °F 043 °F Fluke 5502A
R (91) °F to {(6“] r 043 °F
a H Tipe (91) "F 0] (66 043°F
is format is pUERERE oRE
Tfpe( ] " .
Tipe U 1 JndirderAgrication of
' Type N Rugkwgll ardness
nusable! )
Rockwell and HRA:
Portable Rockwell (605 10 69) HRA 0.42 TTRA Indireet verification per
(7010 79) HRA 0.41 ITRA ASTMEIS. ELIO
(8010 92) HRA 0.29 HRA
HRBW: -
(010 59) HRBW - el
WHERE TO START? :
Start Simple
J,
SORIRATS Start Small
Measurement Start Here
Consumer
1,000, 000,000’s
Instrument ’
Certificate SOA 1,000

10,000,000’s SpeCS

\ Start with the SOA
Measurlng

Manufacturer Entity AB Dozens

10,000's 1,000's
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+H MINNESOTA

Search By St Cloud
5 R e
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Location Capability

Accreditation
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" Qualer Search Proof of Concept

Equipment

Measured Quantity

[ temperature

KANSAS
L

Tl e
OKEAHOMA
Oklahiiie City

Amarillo
o

III. Electrical - DC/Low Frequency

Unit of Measure

s OUIS

15

SCONSIN Green Bay.
S

Manitoulin

y A r
Q@ - a
S sland 2 %wa
o\ L 4

h Kingstono

i CHIGA \ Toon i
# MIC AN \ o Io) /
h 10 / Mississauga o
Medison Milwatkee SSSE7 apics / London ol R -

e ( C _pBuffalo N l:.«@ RK ;A
= 5 [o (1T T '
55 1 u pe—

Chigagn Ann Arbor| _'\f‘«‘* %
° Taledo's =
Hapervilligy @ Cleveland Qj ca

Pur‘inr ’ -

v - ANIA New Yo
F _rw.,v, NIA A

Pl‘lts[ 11h

2 OHIO =
. INDIANA & &= Phl,,“,oelpma
? & 4 Colurass . w il
Indlanapcllsc u MARYLAND NEW JERSEY,
incinnati
© Washington
8 ® | DELAWARE
Loulsville
Eviﬂ\c " 4 =
L ) Lexington M.')‘d
=
Norfolko OVirginia Beach
Nashville *
- - Ofaapbon 12
{1 ) 12 ©oDurhagp
TE SSEE o 11
Charlotte ¢
Chattanooga o
Huntsville 16

Find Specific SOA CMC Calculation

Parameter/Equipment Range CMC? (1) Comments
DC Voltage — Generate | (0 to 220) mV 42puVV +04 v Fluke 5720
(220t102.2) V 23pVN +0.7 pvV
220l V LI pVNV +25uV
(11tw22)V LI pV/V +4 vV
(22102200 V 2.2 uV/V + 40 pV
(220 1o 1000) V 3.2 uVAV + 400 pV

-220e-3 to +220e-3
-22to+22
-11 to +11
-22 to +22
-220 to +220
-1000 to +1000

Volts =

NOTE: This SOA tells me they can't source voltage
below 0 Volts.

** This is not machine readable
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Quantities & Units of Measure
F

Units of Measure isn’t enough!
400 fpm
1l7¢g
22°
101 Nm
98.5 %

Units are really about “Scale”
Scale or Count of a Quantity

We need Quantity Definitions
To Exchange data between systems
Convert between Scales

Metrology Taxonomy

The industry needs to build a Taxonomy of Measurements so we
can index, catalog, and easily share measurement related data.

g7 T . Vs "’g_(“‘
: . il L
3 3 ',A‘Hf! . _.."‘-.!- 7 C AT

2) Quantity Measured e e | meoks [ Cepen || somsars Il Eoun

Category Hierarchy

1) Source / Measure

pardu: lupus
(leopard)  (striped skunk) otter) (domestie dog) (wolf)
3) Sub Category I I I H)
S u b cate g o ry Genus Panthera Mephitis Lutra Canis
Sub Category Family Felidae Mustelidae Canidae
Order Carnivora
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Building a Metrology Taxonomy

https:/iwww.metrology.net/mii-approved-taxonomies/

AC .Sinewave
Current

Source

131 - Taxonomies Approved AC.Sinewave

Voltage
Meet once a week

TestProcess

Current AC .Sinewave

Measure

AC.Sinewave
Voltage

Metrology Taxonomy Editor

#: Metrology Taxonomy Editor B WO 5 @ VHotRelosd <] - o x

Taxonomy
Qal -

TestProcess.Measure.Capacitance._

The process of measuring the capacitance of a device.

Home

TestProcess.Measure.Current.AC.Sinewave

View All The process measures the AC Current sourced by a device without knowing the shape of the signal
Values can only be tested in RMS because the shape to the signal is unknawn

Add

TestProcess.Measure.Current.DC

Edit The process measures the Direct Current sourced by a device.

Delete TestProcess.Measure.Voltage.AC.Sinewave

This process the AC RMS (Root-M: Sq! ) voltage sourced by the UUT. Values can only be
Deprecale expressed in RMS because the shape of the signal is not known.
Settings TestProcess.Measure.Voltage.DC

This test process measures the DC (Direct Current) voltage sourced from the UUT.

TestProcess.Measure.Volts.AC

This process the AC RMS (R q ) voltage sourced by the UUT. Values can only be
expressed in RMS because the shape of the signal is not known.

Deprecated, Replaced By: TestProcess Measure Voltage AC
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Find Specific SoA CMC Calculation

Add

Metrology Taxonomy
III. Electrical - DC/Low Frequency

Parameter/Equipment Range CMC (1) Comments

DC Voltage — Generate | (0 to 220) mV 42 uVIV +04 pv Source.Voltage.DC
(220t022) V 23uV/V +0.7 uV I
22w 1)V L1 pVV +25uV
(111022) V L1 pV/V + 41V Source.Voltage.DC w/ Fluke 5720A
(2210220) V 22uV/V +40 uv
(220 to 1000) V 3.2 uV/V + 400 pV \ |
N Add
Volts = -220e-3 to +220e-3 Measurement Technique
-2.210+2.2 ) ,
11 to +11 NOTE: This SOA tells me they can't source voltage
22 t0 +22 below 0 Volts.
-220 to +220

** This is not machine readable
-1000 to +1000

SoA Editor

@ Scope of Accreditation Edtor - o x|
Editor Features (v)
+ Colors are skinned and changeable e ooz e
- A:easme\fﬂ\tag! n§ - Tanon: Measure Voltage AC o . slctricaliowfr Jow_voltage
» AB Brand ab|e ;:.u“?m . Technique: Measure Voltage AC Lowvohage Source Equipment:  Measure Equipment:
S g FoncionGonastr DU
= AB Logo & Signature ? b
» Supports Multiple Address i S
PP p EE—— R ... |
frequency Frequenc) No o = ﬂ m
Windows Desktop Applications renge vohage Mo CE i I - |
oPen Source Project k_nominal Ratio No Constant m m
NET 5.0 Unified Platform s o R - |
T —
T
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The SoA Editor that “Does Math”

@ Scope of Accreditation Editor

Editor Features
« Entry for each CMC Line
* Range & Limits

Company info

4 TestProcess Measure Vollage AC | Measure-Valtage ACLONVORIOE
- age i

* Live Calculations

k_nominal * nominal + k_range * range

12 digit i I by clicking the values. 0.0001 * 10 + 0.0002 * 10
4 rest;;‘é.szsuge'lasu-e Vohtage DG e, | 18
—Constant Values +Test o gk 0
—Parameter Values o |
6-1/2 digit 4 Wire 50 Ohm 60to 60 oto k_nominal = 0.0001
k_range = 0.0002
Beta Version Ready for Testing

Q1 - 2022 sr2digh  4Wire 50 chm 50t

060 1110110 knominal =0.0003
k_range = 0.0004

el/2digt  4wire 50 0hm Kk_nominal = 0.00015
e = 0.00025

Sign Up For Beta Release & Testing -

el2digt  4wire 50 chm 40010400 1116110 Knominal =0.00035

K range = 0.00045

Ko
K_range = 0.0002

Join the Team Today

Do you have what it takes to
create a Metrology Standard?

9 9 ¢ &
Moving forward! W g tj C !a

* Load some REAL SoA
* Add to the Metrology Taxonomy
+ Accreditation Body Branding

* Education & Training for Users NEW MEMBERS

ag Weekly Meeting -

R Mondays 2:00 pm Mountain Time
otomeeting -871-
W P G ID 909-871-373
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https://search.qualer.com

http://miiknowledge.wikidot.com/start

Questions

https://github.com/Call abSolutions/Metrolo:

.NET Public

Call for Papers https://ncsli.org/ipage/WS22CP

2"international DCC-Conference

Key Contacts:

Mark Kuster
mjk@ieee.org

Michael L. Schwartz
mschwartz@CalLabSolutions.com

Greg Cenker
greg.cenker@indysoft.com

David Kimery
davidkimery@CallLabSoclutions.com

Fluke 8588A Spec’s Digitized

Creating a Fluke 8588A Spec/ SoA

To a digital format
2022 - Q1/2

DC Volage M2t
DC Voltage maximum resolution is 8 digits

Aperture 2 100 s
Relative Accuracy ‘Absolute Accuracy
95 % Confidence + (uV/V of reading + uViV of range|
Transfer, 24 Hour 90 day 365 day 2 years 365 day 365 day 2 year
Range a0 Ful Soals 20min | Teals1°C | Tealz1°C | Tealz1°C | Tealzi1°C | Tealzi1°C | Tealz5°C | Tealz5ec
1womy | AU IOMD T 00y 02+20 07+20 14420 27+20 54420 51420 75420 15420
1y | gy 006+03 05+03 14+03 27+03 54+03 28403 40+03 81+03
oy | A 1OMA. |z v 005+005 | 05+005 | 14+005 | 27+005 | 54+005 | 28+005 | 40+005 | 80+005
00V | Aulo,10MQ | 202 V 04+03 10+03 26+03 40+03 80+03 21+03 65+03 13+03
100V 1M 202V 20+50 20+50 45+50 90+50 18+50 9.0+50 15+50 30 +50
1000V__| Auto, 10MQ | 1050 V 04105 10+05 26+05 10105 80405 43105 67405 13105
1000V MO 1050V 40+25 10+25 45+25 90+25 18+ 25 9.1+25 15+25 30 +25
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Run Live Calculations

Source.Voltage.DC (Fluke 5720A)

Volts=10
Check Scope of Accreditation
A Source.Voltage.DC (Fluke 5720A)
)
\/

If test point calculated uncertainty is less than
the SoA uncertainty, then use SoA
uncertainties and store the test point
uncertainties for next accreditation, otherwise
use test point calculated uncertainty.

* Mark data point as Verified Accredited.

’ Model Driven Software Engineering

e Customer Requirement

Pass those needs digitally to the lab
Based on the Model

The Lab can perform the exact calibration
Because Details are in the Model
Custom Test Points
Manufacturer's Test Points
Military Spec Test Points

All Automatic
Low-Code to No-Code
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Embedding the Digital Calibration Certificate

Presenting author Susanne Kuch, DAKkS, Germany
susanne.kuch@dakks.de
Additional authors Raoul Kirmes, Florian Witt, (all DAKKS, Germany)

Abstract

As national accreditation body DAKkS supports the implementation of the DCC as digital
variant of a result report in the specific form of a calibration certificate. Since both, the XML
scheme and the methods used for electronic signatures are based on international
standards, the integrity of electronic result reports can be ensured. Thus, the DCC can be
used worldwide without media breaks or obstructions.

In this lecture, DAKKS will present the technical implementations necessary on the side of the
accreditation body in order to apply electronic signatures to result reports such as the DCC.
Results reports that meet these requirements might be used in accreditation worldwide.

With the further networking of industrial applications, the DCC is also an important tool, e.g.,
with regard to Industry 4.0 applications. Working closely together on these developments is
thus even more important.

Page 206 of 317



2"international DCC-Conference

The 2nd International DCC-Conference — 02 March, 2022
DAkkS
Germany‘s National Accreditation Body

- Embedding the Digital Calibration Report (DCC) -

SUSANNE KUCH - DIGITAL POLICY FOR
- ACCREDITATION GOVERNANCE, RESEAR

(( DAKKS

Deutsche
Akkreditierungsstelle

EN ISO/IEC 17025 mentions option of using
digital (calibration) reports

In this context, “documents” can be
policy statements, procedures, [...]

Reports can be issued as hard
copies or by electronic means,
etc. These can be on various media,

such as hard copy or digital.
(8.3.1, Note)

provided that the requirements of

this document are met.
(7.8.1.2, Note 2)

{( pAKKS
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Catalogue of requirements to be considered for
the implementation of digital calibration reports

IMPORTANT REMARKS:

The following points out of EN ISO/IEC 17025 and its mentioned requirements shall give an overview of
different aspects that a digital calibration report has to fulfil in order to be securely and correctly applied
in the digital world within the normative sense.

The following catalogue of requirements is already covered within the current version of the DCC in
combination with the provision of a digital Seal by DAkkS and can — if the DCC structure and
implementation is followed — be applied securely.

All calibration reports need to fulfil the same requirements — no matter if those are on paper or
digital

-> The processes known out of the analogue world shall be only transferred to the digital world

- Regarding the single realization within a laboratory, DAKKS is absolutely neutral regarding the
technologies used as long as the requirements can be fulfilled.

Requirements out of EN ISO/IEC 17025 regarding
digital calibration reports (document)

The results shall be reviewed and authorized prior to release (7.8.1.1).
> “Release” signifies an embodiment of information since it implies an active handover of
a “file” or paper. The customer needs to receive the report on purpose and bindingly.
-> The DCC fulfils the requirement since the report can be transferred to the customer
as an XML file and can be easily converted into a PDF-file if required.
- A simple implementation of an interface (e.g. via HTML homepage) to the laboratories
own database where the customer has to actively access these data is not fulfilling the

requirements.
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Requirements out of EN ISO/IEC 17025 regarding
digital calibration reports (document)

* Each report shall include at least the following information, unless the laboratory has valid
reasons for not doing so, thereby minimizing any possibility of misunderstanding or misuse:
[...] b) the name and address of the laboratory (7.8.2.1 lit. b));

[...] o) identification of the person(s) authorizing the report (7.8.2.1 lit. 0)).

—> The report reflects a clear and binding declaration of intent since the report is undeniably issued

by the laboratory through adding its name and address and mentioning the authorizing person.

- In the digital world, the requirements can be fulfilled by implementing an undeniable connection
that does satisfy the non-repudiation and secures the authenticity of identity (e.g. through a
digital seal by the legal entity [CAB]).

—> The DCC fulfils the requirement in combination with a digital seal issued by DAkkS

- DAKKS enables the fulfilment of the requirement by offering a cryptographic method in the form of
this digital seal (undeniably bound to the accredited laboratory)

{( pAKKS
Requirements out of EN ISO/IEC 17025 regarding
digital calibration reports (document)
* [...] unique identification that all its components are recognized as a portion of a complete
report and a clear identification of the end (7.8.2.1 lit. d)).
- It implies that the report needs to fulfill the closing and covering function as well as the integrity for
content
—> The DCC fulfils the requirement by its clear structure and in combination with the digital seal issued
by DAkkS
- DAKKS enables the fulfilment of the requirement by offering a cryptographic method in the form of
this digital seal (undeniably bound to the accredited laboratory)
{( pAKKS

Page 209 of 317



{( pAKKS

{( pAKKS

2"international DCC-Conference

Requirements out of EN ISO/IEC 17025 regarding
digital calibration reports (document)

* When an issued report needs to be changed, amended or re-issued, any change of
information shall be clearly identified and, where appropriate, the reason for the change
included in the report(7.8.8.1).

* Amendments to a report after issue shall be made only in the form of a further document, or
data transfer, which includes the statement “Amendment to Report, serial number... [or as
otherwise identified]”, or an equivalent form of wording (7.8.8.2).

-2 The integrity and identity of the report needs to be secured. In case of changes or amendments, a
visible marking as well as a clear reference to the original report is necessary.
- The DCC fulfils the requirement in combination with the digital seal issued by DAKkS or with
digital time stamps
REMARKS:
- The processes known out of the analogue world shall be transferred to the digital world
Regarding the single realisation within a laboratory, DAKKS is absolutely neutral regarding the technologies used as long
as the requirements can be fulfilled.

Requirements out of EN ISO/IEC 17025 regarding
digital calibration reports (laboratory)

= The laboratory needs to fulfil the requirements on calibration reports and needs to protect the integrity
* Laboratory is responsible for:

* The laboratory shall be responsible for all the information provided in the report, except
when information is provided by the customer (7.8.2.2).

- The laboratory is responsible for all the information within the report, but need to identify those
items that are provided by the customer. The laboratory cannot deny this responsibility.

— Technically, within the digital report the characteristic of non-repudiation is necessary (7.8.2.1 lit.
b)). This means that the laboratory needs a clear authentication of identity (of legal entity)
connected to the report to protect the integrity.

- The DCC fulfils this requirement in combination with the digital seal issued by DAkkS

> DAKKS enables the fulfilment of the requirement by offering a cryptographic method in the form of
this digital seal (undeniably bound to the accredited laboratory)
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Requirements out of EN ISO/IEC 17025 regarding
digital calibration reports (laboratory)

= Laboratory is responsible for:

» Protection of the information by using a laboratory information management system that
is protected from unauthorized access (7.11.3 lit. a)), safeguarded against tampering [...]
(7.11.3lit. b)) and maintained in @ manner that ensures the integrity of the data and
information (7.11.3 lit. d)) ;

- To implement a DCC a laboratory needs to have a robust IT-environment

—> The DCC as one part of the document management system has to fulfil all these goals as well

=2 This means that the IT security goals of integrity, confidentiality and availability needs to be
secured

NOTE:
Due to the human verification and release function (7.8.1.1/ 7.8.2.1 lit. 0)), the (digital) calibration report is always a

proof of evidence within a juridical context (§ 416 ZPO/ § 371a ZPO) and not merely a so-called "technical record".

{( pAKKS
Accreditation of calibration laboratories
= The accreditation body proves if all necessary requirements out of legal provisions and out of standards,
especially EN ISO/IEC 17025, and further rules (e.g. (EG) 765/2008; EN ISO/IEC 17011; ILAC-P14;
SymbolVO; etc.) are met by the laboratory
* Regarding digital calibration reports (DCC) - DAkkS wants to keep it simple
» Legally as well as normatively, the usage of digital calibration reports is accepted equally to paper
based ones as long as the requirements are met
-2 The DCC fulfils this requirement in combination with the digital seal issued by DAkkS
-2 The assessment process won‘t change since there is no difference in the procedure
REMARKS:
- In order to enable accredited laboratories in the implementation of the DCC, DAkkS will establish a system based on
international standards and the EU elDAS regulation to provide a digital attribute of ,accreditation’ in form of a
digital seal (bound to the legal entity) to ultimately secure the protection of integrity for content and identity.
- This ensures worldwide technical compatibility of the electronic seals for the DCC report.
{( pAKKS
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Accreditation of calibration laboratories

.

= Available EU - Technical requirements (ETSI)

EN 319 102-1 & TS 119 102-1: Procedures for Creation and Validation of AdES Digital Signatures; Part 1: Creation and Validation
TS 119 102-2: Procedures for Creation and Validation of AJES Digital Signatures; Part 2: Signature Validation Report

TS 119 112: Most significant differences between AJES/ASIC ENs and previous TSs

EN 319 122-1: CAdES digital signatures; Part 1: Building blocks and CAJES baseline signatures

EN 319 122-2: CAdES digital signatures; Part 2. Extended CAdES signatures

TS 119 122-3: CAdES digital signatures; Part 3: Incorporation of Evidence Record Syntax (ERS) in CAJES

EN 319 132-1: XAdES digital signatures; Part 1: Building blocks and XAdES baseline signatures

EN 319 132-2: XAdES digital signatures; Part 2: Extended XAdES signatures

TS 119 132-3: XAdES digital signatures; Part 3: Incorporation of Evidence Record Syntax (ERS) mechanisms in XAdES

EN 319 142-1: AdJES digital signatures; Part 1: Building blocks and PAdES baseline signatures

EN 319 142-2: PAJES digital signatures; Part 2: Additional PAJES signatures profiles

TS 119 142-3: PAJES digital signatures; Part 3: PAAES Document Time-stamp digital signatures (PAJES-DTS)

EN 319 162-1: Associated Signature Containers (ASiC); Part 1: Building blocks and ASiC baseline containers

EN 319 162-2: Associated Signature Containers (ASiC); Part 2: Additional ASIiC containers

TS 119 172-1: Signature policies; Part 1: Building blocks and table of contents for human readable signature policy documents
TS 119 182-1: JAJES digital signatures; Part 1: Building blocks and JAJES baseline signatures

Accreditation of calibration laboratories

« = Available international Technical requirements

.

»

»

ISO/IEC JTC 1/SC 27/WG4 CD 27099: PKI - Practices and Policy framework

ISO/IEC TR 14516:2002/ITU-T X.842:2000: Guidelines for the use and management of trusted third party services

ISO/IEC 15945:2002/ITU-T X.843: Specification of TTP services to support the application of digital signatures

ISO/IEC 9594-8:2017 (with reference to ITU standard X.509v3)

RFC 5652 Cryptographic Message Syntax (CMS)

ISO/IEC TS 29003:2018: Identity proofing

1SO 17090-1:2013: Health Informatics - Part 1: overview of certificate services

1SO 17090-2:2015: Health Informatics - Part 2: Certificate profile

1SO 17090-3:2008: Health Informatics - Part 3: Policy Management of CA

1SO 17090-4:2014: Health Informatics - Part 4: Digital Signatures for healthcare documents

1SO 17090-5: 2017: Health Informatics - Part 5: Authentication using Healthcare PKI credentials

ISO/IEC 9594-8, ITU-T X.509: The Directory: Public-key and attribute certificate frameworks

ISO 32000-1:2008: Portable document format — Part 1: PDF 1.7 /Portable document format — Part 2: PDF 2.0

1S0O 32000-2:2017

1SO 14533-1 (CAJES): Long term signature profiles — Part 1: Long term signature profiles for CMS Advanced Electronic Signatures (CAJES)
IS0 14533-2 (XAdES): Long term signature profiles — Part 2: Long term signature profiles for XML Advanced Electronic Signatures (XAdES)
ISO/IEC 21320-1:2015 (ASIC): Document Container File — Part 1: Core
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DAKKS PKI (simple illustration)

Accreditation Body CAB DCC Embedding: PDF or XML

Py B
11 (( AKKS .}"

PDF
CA PDF Document
Digital ID o
+ (PDF content) y
CRL/OCSP Private key i ! Detached XML Signature
pre— | lanaiurg | _ Elomem [ roirence
Certificate: !
iByteRange {...} URI
: . :j““"_‘ k‘:)’fn IContents SignaturaValue - T
C I ©
vttt ~Coniang —_— '
. - Signed message digest Signature i !
{stored on camputar value
~ or security device) +Timestamp
£
s %EOF
% PKCS#12 PKCSH#T7 i PKCSH7
g
a PKI: ISO/IEC 9594-8:2017 PKI: 1ISO/IEC 9594-8:2017 Cryptographic Message Syntax (CMS)
& {with reference to ITU standard X.509v3} ITU standard X.509v3 RFC 5652
A
E
2
=
z
=

({ DAKKS

Implementation of DAkkS PKI and digital seal
to enable DCC rollout in accredited laboratories

Steps of digitalisation — The Utility-Model

Level 4
Machine readable
and interpretable
content

Level 3
Machine readable
and executable
content

Level 2:
Machine readable
document

controllable
content

| DAKKS PKI: Digital seal as attribute of accreditation for accredited laboratories can be integrated in all development levels of DCC

Based on PTR illustration, original source see IDIS, /DiS Webinar I Digitale Transformation der - ftwation und Vision, viewed 28 February 2022, www.dke.de/idis
leons frem https://www.laticon.cam

({ DAKKS
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Imprint and Contact

National Accreditation Body

Deutsche Akkreditierungsstelle GmbH (DAKKS)
Spittelmarkt 10

10117 Berlin

Susanne Kuch M.A.

Digital policy for guality infrastructure officer

Accreditation governance, Research and Innovation Department
German National Accreditation Body — DAkkS
susanne.kuch@dakks.de

(( pAKKsS

Source reference

= DIN Deutsches Institut fiir Normung e. V. / Beuth Verlag GmbH (ed.} (2018): EN ISO/IEC 17025:2017
= DIN Deutsches Institut flir Normung e. V. / Beuth Verlag GmbH {ed.} (2018): EN ISO/IEC 17011:2017

= Slide 7:
» Adobe (ed.): Digital Signatures in a PDF, p. 4, https://www.adobe.com/devnet-docs/etk deprecated/tools/DigSig/Acrobat DigitalSignatures in PDF.pdf
(viewed March 02, 2022)

» lcons:

Certificate Icon from https://de wikipedia.ora/wiki/Public-Key-Infrastruktur

PDF Icon made by Smashicons from www.flaticon.com

XML lcon made by iconixar from www flaticon.com

XML Signature Element image by Masato Terada, Hiteshi Takasaki, Chika Nukui and JVN Working Group (JPCERT/CC, IPA) (ed.),
http:/fjvnrss.ise.chuo-u.ac jpfita/xsig/enfindex.02 html (viewed March 02, 2022)

* Slide 8:

»  lcons:

Level 0 lcon made by Freepik from www.flaticon.com

Level 1 lcon made by nawicon from www flaticon.com

Level 2 Icon made by iconixar from www.flaticon.com

Level 3 Icon made by Smashicons from www.flaticon.com
Level 4 Icon made by Natthapong from www.flaticon.com

Level 5 Icon made by Witdhawaty from www.flaticon.com

(( pAKKsS
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Session “DCC Syntax 4.0”
The DCC SchemaX / DX

Presenting author Justin Jagieniak, PTB, Germany
Justin.jagieniak@ptb.de

Additional author Siegfried Hackel, Gamze Soylev-Oktem, Benjamin Gloger, Lutz Doering
(all PTB, Germany)

dcc@ptb.de

Abstract

Through the results of the upcoming second international DCC conference as well as
through further digitisation considerations, the DCC schema is being further adapted to the
needs of the international community. It can be seen that the digitisation considerations listed
in another lecture in direct and indirect connection with the DCC on the development of a
uniform schema for these digitised items seems to make sense.

The structure and advantages / synergy effects of this common schema are shown and
discussed. We have given this schema the abbreviation "DX" (Digital SchemaX). For
example, the Digital Calibration Request (DCR) can transmit the requirements to the
calibration laboratory in the same schema without the need for a transformation into another
language world. Another example is shown in the area of transmitting medically relevant data
in connection with accident events (Digital Accident Report - D-AR).
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M Physikalisch-Technische Bundesanstait
‘,.‘ Braunschweig and Berlin
S National Metrology Institute

Digital SchemaX (DX)

Modularisation of the
Digital Calibration Certificate (DCC)

Presenting author:
Justin Jagieniak, AG 1.24

Advantages of Modularisation

» Better reading comfort of the DCC
* Better understanding
* Avoid mistakes
+ Allows inheritance
* Not only the DCC profites from the DX:
» D-AR (Digital Accident Report — ISAN Project)
* DCR (Digital Calibration Request)
- DCA (Digital Calibration Answer)
« DTC (Digital Test Certificate)
- DRM (Digital Certificate for Reference Materials)
« EDC (Envelope Digital Certificate)

Physikalisch-Technische Bundesanstalt B Braunschweig and Berlin National Metrology Institute
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2 P1B Advantages of Modularisation

—

| _DSi % Z DX >_. DCC
Schema (Type only) Schema (Type onl Schema

Digital Calibration Request } DCR >
Schema

Digital Calibration Answer

Digital Test Certificate DTC

Schema

Digital Certificate for Reference Materials : DRM >
Schema

D-AR

Schema

Digital Accident Report — ISAN Project

Physikalisch-Technische Bundesanstalt B Braunschweig and Berlin National Metrology Institute
ppt-folie-vorlage

PIB

DCC 4.0 and DX

= DCC —= DX

= Contains tree structures = Contains types only

and related elements = Doesn't have a tree

» ReferstoDX —— structure, every type is
indepentend

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute

2022-03-02
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©] D dec:digitalCalibrationCertificateType

adminislraliveDala

®@ [] dcc:administrativeDataType

dccSoftw are

-

Lvee | dx:softwareListType |

doc:coreDaalype

®

dxitemistType

calbrationLaboratory )

(" LType 1 dcc:administrativeDataType J

LType | dx:calibrationLaboratory Type J

respPersons

{vpe | dx:respPersonListType )

dx:contactType

Type | dx:statementListType

in..

measurementResults

]

LType ‘ dcc:measurementResultListType J

The element adminisrativeData containsall essential
administrative information about the calibration. The entries

2022-03.02 The root element that contains the four rings of the DCC.

© [ decdigiaiCalbrationCertficateType

s
Type | dec:administrativeDetaType

© [0 decmeasurementResutLstType

measurementResults

LType 1 deemeasuremeniRes il isiType

1. [ measurementResult I
Type | decmeasurementResuiType

&

© [] doc:messurementResitType

Attributes.

e [axrmrie

description
Type | dxrichContentType

8
i

<

usedVethods

Type | dx:usediethodListType

[ usedSoftware
| Type | desoftwareListType

measurngEquipments
Type | dx:measuringEquipmentListType

influenceConditons

Type | dxinfluenceConditionListType

\

measuramentMetaData

[ype [ ax:measurementietapataListiype |
J

Ameasurament recults with the methads, software and
equipments used for (he calibralion. Also contains
influsncs.

List of measurement resulls that are part of a DCC.

1

[ document
Type | dxbyleDalaType

The root elemant that contains the four fings of the DCC
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PTB D-AR example

What is D-AR?
» Part of the ISAN Project in cooperation with TU
Braunschweig / MHH
» Digital Accident Report
* D-AR-P => for the Person
* D-AR-O => for the Object
* D-AR-R => for the Risk

> D-AR-P >

DSl > DX > D-AR > D-AR-O >

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin

National Metrology Institute
2022-03-02 7

PTB D-AR example

© [ digtalAccidentReportType

@ [ ] digitalAccidentReportObjectType

administrativeData ) @
~&)e
(scomnzan)®

The digital accident report of an object (D-AR-O) holds the
Information detected by the object

(—( daro:digitalAccidentRe| portobjectljﬂe‘—

[©] D digitalAccidentReportPersonType

ey
@'—(darp:dtg AccidentR ,;thbrsonl].le @

- =
patientData | ®

The digital accident report of a person (D-AR-P) holds the
initial found infermation about the patient by emergency...

@ [ ] digitalAccidentReportRiskType

(sirinato)©
~&)o
{.o

L(darr:cligi!al!'\ccidemReportRiskﬂ__'(a—
- ©

The digital accident report for risk assesment (D-AR-R).

The definition of the main campanents of D-AR: D-AR-O, D-AR-P, D-ARR.

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute
2022-03-02
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P2 PIB D-AR example

« D-AR-O contains the physical sensor datas of the object

« Similar to the Digital Calibration Certificate it contains:
* measurementResults
* measurementUncertainties
* |Informations about the sensor devices

=> Perfect candidate for DX

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute

2022-03-02

Thank you
for your attention!

Physikalisch-Technische Bundesanstalt
Braunschweig and Berlin

Bundesallee 100

38116 Braunschweig

Justin Jagieniak (justin.jagieniak@ptb.de)

Dir. u. Prof. Dr. Siegfried Hackel (siedgfried.hackel@ptb.de)
' Gamze Séylev-Oktem (gamze.soeylev-oektem@ptb.de)
7 Benjamin Gloger (benjamin.gloger@ptb.de)

. Dr. Lutz Doering (lutz.doering@ptb.de)

Page 220 of 317



,:'_'\‘ I 2"international DCC-Conference

Digital Calibration Request (DCR), Digital Calibration Answer (DCA), Digital
Test Certificate (DTC) and the Digital Certificate for Reference Materials
(DRM)

Presenting author Siegfried Hackel, PTB, Germany
siegfried.hackel@ptb.de

Additional author Shanna Schénhals, Justin Jagieniak, Gamze Soylev-Oktem, Benjamin
Gloger, Lutz Doering (all PTB, Germany)

dcc@ptb.de

Abstract

The digitisation considerations directly related to the DCC are the subject of this
presentation. The necessity of the Digital Calibration Request (DCR) and Digital Calibration
Answer (DCA) was already discussed at the first international DCC conference. During the
discussion with the international community, two further areas of application were added: the
Digital Test Certificate (DTC) and the Digital Certificate for Reference Materials (DRM). Since
these reports are also based on the ISO / IEC 17025 standard, it makes sense to use the
Digital SchemaX (DX) presented in another lecture. First developments will be presented,
and a call will be made to the international community to continue working together on these
topics.
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» Physikalisch-Technische Bundesanstalt
‘,‘ Braunschweig und Berlin
2 Nationales Metrologieinstitut

DCR, DCA, DTC, DRM

Siegfried Hackel

Structure of the presentation -

D-SI  Mst 4 > bcc
Schema (Type onLy) Schema {Type only) Schema
Digital Calibration Request > DCR >
Schema

DCA

Schema

Digital Calibration Answer

DTC

Schema

i

Digital A@B&ht R@Ir-HSAN Project > D-AR

Schema

Digital Test Certificate

Digital Certificate for Reference Materials

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut
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03
> DCR >> DCA
Schema Schema

Will be a part of the next Proof of Cpncept (PoC)
Source: €5 GEMIMID-II
GP Temperature will be used

YV VY

Partners:

v' Boehringer Ingelheim
v'  Siemens

v' Beamex

v PTB

PIB

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

04
> DCR >> DCA
Schema Schema
» Request of:
v usedMethods
v" validityRange

v' conformity
v

» Transfer/use of:

GP Temperature

v" GP Temperature Sub-Scheme
v" Schematron-Checker
v

<

Design and Impler ion of a Digital Calibration Certificate Network Service]Xiong Xingchuang, NIM, People's

14.00 i ;
Test System Republic of China

14:1 \Verifying D H K 1+

i Quality and Validation of the o erifying DCCs ans Koch, da+d, Germany

14:30 Dcc Digital Calibration Certificates (DCC) using the Quality Information Framework |Robert Brown, Mitutoyo America
(QIF) Corporation, USA

14:45 Using Schematron to Verify DCCs Gamze Soylev-Oktem, PTB, Germany

e ———————————
INGUUNAITD IVIGU UIUYIGIIDULUL
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05
XML-Scheme & XML-Dataset
» XML-Schema defines » XML-Dataset includes
v" Structure v Documentation in
v Elements _xsd —  Elements
v’ Attributes — — Attributes
of an assigned XML-Dataset
» Validation M
DCC-Scheme linked with XML-Dataset:
» 1S0O 17025-conformity of DCC
» Transformation to others
v JSON, PrOtObUf, cee > DCR
v" 14.0-compatible sshema
PTB > DCA
Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut
06a

A comparison with a stencil

2 ECR

PR > OCR

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut
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06b
A comparison with a stencil

Information
outside
the range

Missing
mandatory
information

2 ECR

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

06¢C
A comparison with a stencil

2 ECR

2 _DeA

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut
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06d
A comparison with a stencil

# XML-Schema defines » XML-Dataset includes
¥v" Structure v Documentation in
v"  Elements _xsd —  Elements
v" Attributes T — Attributes
of an assigned XML-Dataset

» Validation ‘x—rnl.

DCC-Scheme linked with XML-Dataset:
» 1S5S0 17025-conformity of DCC
» Transformation to others

¥v" JSON, Protobuf, ...

v'  |4.0-compatible

DCR

Schema

DCA

Schema

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

07
Evaluate a Good Practice DCC Scheme

.\‘

PIB

Physikalisch-Technische Bundesanstalt ® Braunschweig und Berlin Nationales Metrologieinstitut

Page 226 of 317



i‘

(4 P I
s_la B 2"international DCC-Conference

08
Compatibility Check

DCC Scheme

©

PTB

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

2" Part 09

Digital Certificate
for Reference Materials

ISO 17025 ISO 17034

ZDTC >

Digital Test Certificate

Schema

1SO 17025

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut
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10
Not really harmonized...

ISO 17025

> DTC

Additions\ /Adaptions

DCC

Schema

ISO 17025

Interested in active cooperation?

> bcc > decclptb.de
> DR > dcreptb.de
2 bcA 5> dca@ptb.de
> Ddic > dtc@ptb.de
de

2 BAM

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut
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12
The PTB-DCC-Team

alphabetical sequence

Benjamin Gloger
Daniel Hutzschenreuter
Frank Hartig
Gamze Soylev-Oktem
Jan Loewe
Justin Jagieniak
Lutz Doering
Shanna Schénhals
Thorsten Schrader

PIB

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

y

W
¥ @

o |
de

é("f

© www fotalia

Physikalisch-Technische Bundesanstalt
Braunschweig und Berlin

Bundesallee 100

38116 Braunschweig

Germany

More questions? Please contact:

Dir. u. Prof. Dr. Siegfried Hackel Dr. Shanna Schénhals
Phone: +49 531 592-1017 -1240
E-Mail: siegfried.hackel@ptb.de shanna.schoenhals@ptb.de

' www.ptb.de/dcc

“ 2022-03-03
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DCC Envelope

Presenting author Gamze Soylev-Oktem, PTB, Germany
gamze.soeylev-oektem@ptb.de

Additional author Siegfried Hackel, Justin Jagieniak, Benjamin Gloger, Lutz Doering (all PTB,
Germany)

dcc@ptb.de

Abstract

In addition to the already known advantages, digitalisation in the field of calibration has the
advantage that work processes can be optimised both at the customer's and in the
calibration laboratory by splitting the calibrations into sensible sub-areas (keyword: keep it
smart). Examples of this are the calibrations of multimeter, pieces of mass or gauge blocks.
Different recalibration intervals are also conceivable, which further optimises the effort for
recalibrations.

The overall result is typically presented in several DCCs. These DCCs can be combined into
a DCC envelope (workbook) and passed on to the client in a single, logically coherent file.

With this technology, it is also possible to connect other logically related digital certificates of
any kind.

The DCC Envelope technology is presented using the example of a mass set.
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' Physikalisch-Technische Bundesanstait
‘,.‘ Braunschweig and Berlin
National Metrology Institute

Envelope

Grouping of the Digital Certificates as Envelope

2™4 |nternational DCC Conference

Gamze Soylev-Oktem (PTB)
Benjamin Gloger (PTB)

Justin Jagieniak (PTB)

Dr. Lutz Doering (PTB)

Dir. u. Prof. Dr. Siegfried Hackel (PTB)

Why do we need Envelope?

= Keep it simple*

= Every calibrated item has its own certificate

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin

National Metrology Institute
2022-03-03
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In which areas can envelope be used?

Mass piece,

Multimeters,

Gauge blocks,

etc..

Source: Beginning XML; Fawcett, Quin, Ayers

Physikalisch-Technische Bundesanstalt m Braunschweig and Berlin National Metrology Institute

2022-03-03

Mass Set

19 29 2g- 59 10g 209 20g- 50g 100 g

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute
2022-03-03
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Advantages of Using an Envelope

= Optimization of the process for the industry
= Less work

» Future-proof

Source: Beginning XML; Fawcett, Quin, Ayers

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute

2022-03-03

dc-envelope.xsd aPIB
© [1 edc:envelopeDCsType
administrativeData "
| envelopeDigitalCertificates ‘@ @ Type | edc:administrativeDataType
[Type edc:envelopeDCsTypeJ digitalObjects WO
Type edc:digitalObjectsTypeJ
Physikalisch-Technische Bundesanstalt B Braunschweig and Berlin National Metrology Institute
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dc-envelope.xsd: administrativeData

@ [ edc:administrativeDataType

coreData W

®

Type edc:coreDataTypeJ

, enveloper W
[administrativeData ]@ @@ Type | T —— J
[Type \ edc:administrativeDataTypeJ =

®

respPersons ]@

| Type | dx:respPersonListTypeJ

customer ‘

®

| Type | dx:contactType ‘

The element administrativeData contains all
essential administrative information about the
Digital Certificates (DC) in...

Physikalisch-Technische Bundesanstalt B Braunschweig and Berlin National Metrology Institute

PIB

2022-03-03

dc-envelope.xsd: digitalObjects

© [ edc:digitalObjectsType

@ @ Aftributes

name &
Type | dx:textType

| digitalObjects |® equipmentClass |®
[Type | edc:digitalObjects Type | Type | dxequipmentClassType |

( description 1 ®
Type | dx:richContentType |

" owner =
Type | dx.contactType

' identifications
Type | edcidentificationListType

7

®

0..00 | digitalObjects .
Type | edctdig’rialObjectsTyper‘

. 0..cc | digitalElement
Type | edc digitalElement Type

o
|

This element is a set of digital objects with or without
digital elements.

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute
2022-03-03 s
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Demonstrator: envelopeTool

& Envelope Demonstrator
[ Create an envelope | Get the certificate out of an envelope |

LChoose the DCC

DCC_1g.xmi
DCC_Sg.xmi
DCC_100g.xml

Start with a new Envelope |

Add to an Existing Envelope ‘

Reset

Physikalisch-Technische Bundesanstalt B Braunschweig and Berlin National Metrology Institute

Thank you very much
for listening!

Physikalisch-Technische Bundesanstalt
Braunschweig and Berlin

Bundesallee 100

38116 Braunschweig

Gamze Séylev-Oktem

Telefon:0049 531 592-1184

) E-Mail: gamze.soeylev-oekiem@ptb.de
‘ www.ptb.de
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Session “IT-Security”

Metrological Digital Transformation and Cyber Security Protection of
Documents in Saudi Arabia

Presenting authors Saad Ali Haj Bakri, King Saud University, Saudi Arabia Talaat Al-Rahali,
Advisor to the NMCC, Saudi Arabia

Abstract

While calibration is a process used to maintain the accuracy of a measurement device, a
calibration certificate is a document that contains information about the device’s calibration,
and its ownership. Since this information is important and private, it should enjoy integrity
and confidentiality throughout its processing and use. With the continuation of the world-wide
digital transformation, the calibration process and its certificate will be handled electronically
via the cyberspace, and this requires various general and special cybersecurity protection
controls to be put into practical use.

The proposed presentation is concerned with the current advances of Saudi Arabia in
providing protected digital transformation in general, and in giving protected digital
metrological transformation in particular. The general digital transformation provides the
essential controls for all activities in the cyberspace; while the particular digital metrological
transformation emphasizes additional specific controls for the metrological activities include
digital calibration. Saudi Arabia has its own National Cybersecurity Authority (NCA)
responsible for the general level controls, and the country ranked 2nd at the world level in the
latest publication of the Global Cybersecurity Index (GCI) of the International
Telecommunication Union (ITU).

Regarding the specific level of metrology, Saudi Arabia Standards Organization (SASQO) has
its own National Measurements and Calibration Centre (NMCC), which has 30 laboratories
concerned with a wide range of measurement and calibration activities in various fields, in
addition to having its own computing cloud. These activities are, so far, partly digital
providing digital calibration certificates (DCC). In doing so, various secure digital actions are
involved, considering the international ISO 17025 general requirements for the competence
of testing and calibration laboratories.

The targeted presentation will provide details of the above, hoping to draw a clear picture of
the current advances of Saudi Arabia in giving well protected digital calibration certificates.
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i“:@ NATIONAL METROLOGY INSTITUTE ’@&A

The 2nd International DCC-Conference

DDC: Digital Calibration Certificate
2022 March 1- 3

Chosen Conference Topic:

Current Advances of the Digital Calibration Certificate

XB R
4 , ’ ’ "‘

> >

OBresentation i
Presentation Title

Metrological Digital
Transformation and Cyber
Security Protection of
Documents in Saudi Arabia
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Presenters /ﬂ!

Talaat Al-Rahali Advisor to the National
Measurement & Calibration Center { NMCC)

E-Mail:T.rahali@saso.gov.sa

Saad Al-Hajj Bakri is a professor in the Department of

Computer Engineering at King Saud University

Member In SASO’s Technical Committee for Artificial

Intelligence «

>
. E-Mail : shb@ksu.edu.sa > b ‘
<

|

T »
» ’
Splsollg Uulidll ikgll jSioll .
ion nte '

Nationa | Measurement & Calibration Cent

1- Digital transformation How and why

NMCC?
2- Digital Transformation Strategy for the

Quality Infrastructure System SASO/NMCC
3 - Cybersecurity and Digital Transformation
of Metrology Documents DCC

b
4
P
‘;’
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4 « ’
@ Presentation question and problem | » ..<

24l Uulidll il 15

The lesson is not the abundance of resources around
you, the lesson is its usefulness when you need it

Q1 / What is the Goal of transformation?
Q2 / What is the business model*
Q3 / Why does NMCC need to change and digital

transformation?

Q&A / If you could see the future of digital metrology...

» what would you do? BERE
Xt <

4
» oy <

Digital transformation of
NMCC'’s Journey

/
.ABWARE Aol ulyhl gl 3y
~aurement & Calib~
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The interest of the Saudi government in the digital economy, new
technologies, industrial development and safe digital metrology
. T services
National Dlglta| - The SASO / NMCC has taken a decision to digitally transform

metrology certificates and apply cybersecurity techniques to
protect them and provide secure digital services

-Focusing on the digital transformation of the strategic metrology
is one of the objectives and programs of the Kingdom’s Vision
2030 as a global national visio

Presentation Brief of NMCC's
Digital Transformation Journey oo p |
1. Availability of the National Metrological Cloud ‘
N NMCC

(NMCC).
2. Classifying and structuring data and unifying and

linking relevant databases.

g uulidl ydngl Aol
easurement & Calibration Cent

3. Defining the certificate file containing the data and
information sourced from 150/17025, fixed and
variable, that are created when performing calibration
in NMCC laboratories.

4. Entering the calibration results calculated

automatically with uncertainty into the certificate file

in the electronic system as "expert systems”. ‘ LABWAHE)
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Presentation Brief of NMCC's
Digital Transformation Journey

5. Reviewing the data "DATA Check" to ensure its

NMCC

2l uldll pihgll Ayl
easurement & Calibration Cent

validity through expert systems and institutional
artificial intelligence tools.

6. Authentication and electronic signature of the
certificate.

7. Applying the steps of data protection, cyber
security, information, encryption and digital

certificate control (DCC).

8. Include technical and legal solutions, and send

digital certificates to the beneficiary in electronic LABWAHE
form
Where is the global digital transformation and the
international and national system?
The stage
The stage of The stage (electronics, Incorporating
The stage Steam production lines and automation and  technolo

machine abundant production robotics) l
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(;) The digital transformation approach ... and the, « <,
s path to digital leadership in the metrology system » ’,‘

2allg bl pibgll 5

technology ecos

@ The digital building blocks of metrological cybersecurity
ol The basic components of cybersecurity controls

g Preparation (9
procedures)

3 X

'C Measurement (6
procedures)

majer sector
laboratory General

Risk handling ‘D Assessment (5

digital censorship activities \ procedures)
Information and contact ‘ E G
procedures)
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Steps for smart digital transformation of quality « -
N(@ infrastructure systems "Metrology" S

2allg Uil i

QOutline the
metrological
digital vision

metrological digital
transformation

Defining NMCC
Institutional Digital

Maturity
mplementation o

o3
' Digital capabilities
I and data review,, metrological digital
=1

O4 o~ transformation and DCC

@ The foundations of digital - - °

>

B transformation in metrology
T 53> =B
Human resources Technologies

— —_ -
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>

N(@ Digital Transformation Models and | -~ .:‘

ittt the Metrological Future

Inventory of digital
technologies for
metrological activities

Evaluation of digital
metrology products and

Sorting industrial and
scientific metrology
techniques

services technologies

Digital e-services

Portal of the National Center for Measurement
and Calibration Service Usage Guide

Enter the following link:
http://www.saso.gov.sa/en/eservices/pages/details.aspx?serviceid=379

Access to the service by clicking on the electronic services and then clicking on
¥ the NMCC portal as shown in the picture

ElC=e==T1=1

::::: SASO - SASOSectors - Rules and ions ~ i Medi - 8

E-Services list

Calibration of Measuring Equipment

(D Service description
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Metrological DCC Digital Data Flow
and Management Protocol

end-users (supply side: i.e.,
stakeholders®
representatives)

Transportation, E-government, E-business, Safety and
Emergency, Smart health, Tourism, Education, Smart

Building, Waste management, Smart Energy. Smart water

network (SDH, DWDM,
IP, Microwave etc.)

network (xDSL, FTTx, WiFi,
2G/3G/4G, PLC etc.)

Cyber-security

sensing layer

Terminal node (sensor, transducer, actuator,
camera, RFID tag, barcode symbols etc.

Closing the digital Gap in the metrology sector

_ Resources
Include technical and legal

solutions, and send digital
certificates to the beneficiary in
electronic form

Capacity

Leadership

Page 245 of 317



y
Q\ﬁ PTB 2"international DCC-Conference
) Managing Digital Transformation Protocol and Data
Link Digital Metrology Business Continuity at NMCC
C5ASO CSASO
NMCC) !

A I =ollg yuliall yibgll [

Carrier =
Ethernet LY
C NMCC

—

Exploration and manufacture of
metrological indicators

Data sources and Data sources and . ’5
-

: technologies s L
technolqg:es 5 sectoral data Indlcatlons

internal files
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Basic Controls and Governance for

Essential
Cybersecurity
Controls

4 Third- party and Cloud
Computing cybersecurltv

Mﬂ SASO Digital Achievements N

SASO obtained a free and open source government software
license from the Digital Government Authority

Verify-Sy won the award for the best innovative
project that uses smart technologies to serve energy
efficiency, frem the General Secretariat of the League

issued by the Digital Government Authority
of Arab States.

Verify-Sy won the award for the best innovative
project that uses smart technologies to serve
energy efficiency, from the General Secretariat of
the League of Arab States

Achieving 100% in the Government Digital Services
Maturity Index for 2021 «issued by the Digital
Government Authority.

Winning the Best Arab Smart Applications Award
for the Authorities Sector and Administrative and
Regulatory Bodies.

Achieving 98% in evaluating Verify-Sy won the Gulf Customer

government products and services for E"Perienc? _Award in the category of
the SASO website for the year 2021. Best Digital Government Use.
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Presentation summary

- Digital development should be considered a global national vision,
and it is a decision, not a choice.. an integrated economic and
industrial project for a comprehensive and sustainable development
for generations.

- It should be based on a comprehensive foundation of human
resources, infrastructure, platforms, digital skills, applications and
technology in the strategic areas of biometrics and calibration.

- Striving for this economy to be based on the credibility of reliable,
fair and comprehensive data in order to provide the possibilities of
digital and knowledge transformation for all sectors of metrology and
calibration sciences.

Thank you and appreciate your attendance,
participation and time

U / , Talaat Al-Rahali Advisor to the 4 < ’
W& “* National Measurement & Calibratibn ’

Center (NMCC)

For further communication and inquiries, we welcome you to: '

@SAS0GOV  [] www.saso.gov.sa
BIO) <] T.rahali@saso.gov.sa'% 920009772
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Security in DCC

Presenting author Lisa Busser, Technische Universitat Kaiserslautern, Germany

Abstract

Security Aspects in DCC should be considered right from the beginning of the
implementation. Therefore, every method of signing and encryption should be taken into
account and the best one should be chosen. In my opinion not only hard criteria like
international lawful requirements and state of the art cryptography should be taken into
account but also the usability of the result. As an example, from our field of software
development in mass meteorology an accredited laboratory is calibrating a weight and sends
the resulting DCC to the customer. At this point signing this certificate would be enough to
ensure the validity. Of cause encryption could additionally be chosen but then the customer
needs his own key within the cryptosystem. If signing is enough, how can it be ensured that
the customer has a possibility to verify the signature? Enabling a cryptosystem isn’t enough
the customer who might not be part himself also needs a good opportunity to check the
signature otherwise it will probably never be checked.

Additionally, it needs to be discussed how laboratories worldwide can get their cryptography
key due to the fact only our software is used in over 150 laboratories around the world.

I will discuss this and other questions in my Master Thesis next semester at the Technical
University in Kaiserslautern supervised by Prof. Schmitt, the head of our cyber security chair.
The goal is to not only find the best solution but also implement a prototype.

I would like to formulate the requirements we have already thought about and ask the
auditory for more input we haven’t thought about jet, so we can hopefully come up with a
prototype of a middleware that fits the requirements of all units until the end of this year.

Page 249 of 317



2"international DCC-Conference

Security in DCC
Call for Help

Lisa Busser
TU Kaiserslautern
MARO Elektronik

March 3, 2022

-tn ;
E' TECHNISCHE UNIVERSITAT
I = KAISERSLAUTERN

LisaBusser TU Kaiserslautern MAROQ Elektronik Security in DCC Call for Help

Thesis
Call for help

Master Thesis

@ Thesis: determine optimal structure for enabling security
goals in DCC
@ How can the certificates been provided and checked in a
useful manner
@ Determine the edge cases
e Structural analysis which structure suites the purpose best
@ Always under assumption that cryptography might not be
used if the system is to complicated / process to costly (time/
resources)
@ Social engineering aspects
@ — Handling for user must be as easy as possible

@ Providing a prototype as a proof of concept

@ Must be working world wide

-tn ;
E' TECHNISCHE UNIVERSITAT
I = KAISERSLAUTERN

LisaBusser TU Kaiserslautern MAROQ Elektronik Security in DCC Call for Help
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Thesis
Call for help

What's not the goal

@ Find a specific company that provides the certificates
e Goal: Building an open structure where different companies
can join (e.g. Certificates of Websites)
@ Exclude any country/customer by structure
e Goal: Call for help for specific surrounding conditions
e lisa.busser@maro.de

-tn ;
E' TECHNISCHE UNIVERSITAT
I = KAISERSLAUTERN

LisaBusser TU Kaiserslautern MAROQ Elektronik Security in DCC Call for Help

Closed System

Control Signature Open System

LAB E' LAB E@

00O — 0 0 O[<
of]]o | DCC > A

e Controlling signature is included in measurement software
@ Check in the background after importing document

-tn ;
E' TECHNISCHE UNIVERSITAT
I = KAISERSLAUTERN

LisaBusser TU Kaiserslautern MAROQ Elektronik Security in DCC Call for Help
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_ Closed System
Control Signature Open System

ECHNISCHE UNIVERSITAT
AISERSLAUTERN

By
b e |

LisaBusser TU Kaiserslautern MAROQ Elektronik Security in DCC Call for Help
_ Closed System
Control Signature Open System

Blektranik

Signature Network World Wide

National Institute

.,'// \..\\\
;f'f, \\\\\_
'\
r
LAB
000 O0O0
ofJ)ol ~—__ " lorpo
il .
ECHNISCHE UNIVERSITAT

AISERSLAUTERN

By
b e |

LisaBusser TU Kaiserslautern MAROQ Elektronik Security in DCC Call for Help
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Closed System

Control Signature Open System

Control Signature

@ In case of signatures partners in industry doesn't need to
be part of signature network
@ How do they check the validity of the signature

@ Problem:
e DCC is usable even without checking the validity
e Confirming process must be as easy/fast as possible

@ What happens in case of no connection to the internet at all

Industry rE' TECHNISCHE UNIVERSITAT
= KAISERSLAUTERN

LisaBusser TU Kaiserslautern MAROQ Elektronik Security in DCC Call for Help

Regquirements

Help
Additional Requirements

Additional Requirements

Enable different signature providers
Meet legal requirements
Meet special regulations in all sectors of industry

Exchangeable cryptographic methods

Calibration certificates must be stored for certain time
period
e Typically signatures expired after 13 Months + verifying
signature during during whole lifetime of DCC should be
possible
e What happens if a cryptography algorithm is broken

@ Revoke process

e @ © ¢ ¢

-tn ;
E' TECHNISCHE UNIVERSITAT
I = KAISERSLAUTERN

LisaBusser TU Kaiserslautern MAROQ Elektronik Security in DCC Call for Help
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Regquirements
Help

Additional Requirements

| need your help

@ lisa.busser@maro.de

@ Describe your setup

@ Describe your "normal” and your “edge case” of using DCC
e Informations about legal requirements are welcome

-tn ;
E' TECHNISCHE UNIVERSITAT
I = KAISERSLAUTERN

LisaBusser TU Kaiserslautern MAROQ Elektronik Security in DCC Call for Help

MARD
Regquirements

Help

Additional Requirements

Thank you for your help

-tn ;
E' TECHNISCHE UNIVERSITAT
I = KAISERSLAUTERN

LisaBusser TU Kaiserslautern MAROQ Elektronik Security in DCC Call for Help
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Technical security system for the signature, secure storage, and export of
DCCs

Presenting author Matthias Kromphardt, D-TRUST GmbH, Germany
kromphardt@bdr.de

Abstract

This abstract presents a technical security system for the signature, secure storage, and
export of Digital Calibration Certificates (DCC). DCC records are linked using both signature
and transaction counters. Counters, DCC data and timestamps are signed together and thus
securely linked. The proposed solution works with any DCC data format and thus with any
payload data. However, payload data will not be defined within this abstract.

The proposed solution is a Technical Security System (TSS) in accordance with available
Technical Regulations (TR), Protection Profiles (PP) and certifications of German Federal
Office for Security in Information Technology. The TSS consists of a security module in
accordance with TR-03153, secure storage, and a unified interface according to TR-03151.
The Public Key Infrastructure (PKI) is certified in accordance with TR-03145.

The Security Module consists of a Crypto Service Provider (CSP) in accordance with BSI-
CC-PP-0111 and a Secure Module Application (SMA) in accordance with BSI-CC-PP-0105.
Signed data records can be downloaded in a structured TAR archive file format directly from
the TSS or via the apparatus (the device which produces the calibration data).

The TSS can be used on an apparatus with or without data interface. The process of signing
data is always performed in the following way:

« startTransaction, updateTransaction, finishTransaction.

The functions ‘startTransaction’ and ‘finishTransaction’ are mandatory while
‘updateTransaction’ can be used as required. In the future, repeated ‘updateTransaction’
could be used for the signature of continuous measurements.

Although payload data is not defined in this proposal, operating with a payload data structure
using ‘processType’ (definition of the type of data to be signed, for instance ‘dccData’,
‘measurementData’ and ‘otherData’) and ‘processData’ (definition of the structure of such
data) is recommended. Using such a data structure facilitates future upgradeability of the
system, for instance, to digitally sign measurement data.

The proposed system includes a web service implementation of the CSP component which is
installed at the certified data centre of D-Trust in Berlin, Germany and is accessible via public
internet, a SMA implementation, which is installed locally at the premises of the system user,
and an online management system which is mainly used for registration, rollout management
and billing purposes.

*Abstract was shortened to one page
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fd-trust.

Technical Security
System for DCC records

Automatic signature, secure storage and export of DCC

03.03.2022
Berlin
Matthias Kromphardt

Objectives of the automatic protection of DCC and other measurement records H-trust
-trust.

Objectives of the Presentation

* Protection of authenticity and integrity of digital records:
» Digital Calibration Certificates (DCC)
* Measurement data
* Other data

» Assurance of completeness of digital records:
» Concatenation (chaining) of records

- Automatic protection of data:
* Prevention of human interference
* Provision of an interface for data export and automatic survey

0370372022 Teil der Bundesdruckerei-Gruppe bd . 2
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Comparison of digital signature, digital seal and technical security system (TSS) G-trust
=-trust.

Digital Signature, Digital Seal and Technical Security System

Digital Signature Digital Seal Technical Security
System (TSS)

Legal impact Expression of will from Proof of origin from an Proof of origin and
a natural person institution completeness from a

system/machine
Security objectives Integrity and authenticity of a document Integrity, authenticity

and completeness of
digital records

Characteristics Advanced signature Advanced seal Specific
Qualified signature Qualified seal
Application Manual Manual / semi- Fully automatic
automatic
Examples Contract Legal decision Fiscal records of a cash
register
03/03/2022 Teil dar Bundesdruckarai-Gruppe bid, 3

Schematic overview of the technical security system (TSS) -
d-trust.

Technical Security System

Technical Security System (TSS) Cryptographic chip /
TR-03153-BST ~—__ Storage ¢y Security cryptographic system

Mod ulet
TR-03151-BSI Interface (API)

Raw digital Input Export Protected digital
Measuring device / Sensor System
Calibration Verification
03/03/2022 Teil dar Bundesdruckerei-Gruppe o, 4
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Simplified protection process for digital records using a Technical Security System G-trust
=-trust.

Protection Process for Digital Records using a TSS

API API

Raw XML data Technical Security Protected XML

Bei] Rl System (TSS) Data

« Automatic protection of records without any human interference
+ Records are concatenated (chain-linked) for proof of completeness
« Any data can be protected

03/03/2022 Teil dar Bundesdruckarai-Gruppe bid, 5

Short time-to-market due to re-use of existing technology

"d-trust.
Re-Use Existing Technology to Protect DCC
Available Technical Security System (TSS) Technical Security System for DCC
for electronic record-keeping systems (ERS)
Cash Register Cum;-non Star.age Sec;rity Measuring Device/ Cnm.rnnn Stnr'age Sect-nrity
Interface madule Sensor System Interface mod-ule
o e e s = e x aieaa s . e e e e e s e e S e e el e
§$ Operating system E §§ Operating system
é Security core H § Security core
03/03/2022 Teil der Bundesdruckerei-Gruppe o, G
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System architecture of the Technical Security System -
d-trust.

System Architecture

1 A} Trusted
1 I Channel
1 API !
I Data source / TSS ! Remote Signature
1 . _ —> ; ;
I Measuring Device Client | Service
1 1 Internet /
1 1 Cloud
[} 1
Cloud
Administration
03/03/2022 Teil der Bundesdruckerei-Gruppe b, 7

Alternative system architecture of the Technical Security System S-trust
-trust.

Alternative System Architecture

] 1 Trusted
1 : Channel
1
| ! Remote Signature
Host P + .
: ost PC 1 Service
1 1 Internet /
1 1 Cloud
\ 1
Data source / Cloud
Measuring Device Administration
03/03/2022 Teil der Bundesdruckerei-Gruppe bd, 8
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Specification and Certification of the Technical Security System -
d-trust.

Specifications and Certification Scheme of the TSS

Full specification and certification scheme available:

BSI Technical Regulations (BSI-TR)
« Certification scheme for functionality and inter-operability
» BSI TR-03153 - Technical Security System for Electronic Record-keeping Systems (ERS)
+ BSI TR-03151 - Secure Element API
« BSI TR-03145 - Secure Certification Authority operation
« BSI TR-03116 - Cryptographic Guidelines

Common Criteria Protection Profiles (CC-PP)
+ Common Criteria security certifications
« BSI-CC-PP-0105 - Secure Module Application (SMAERS)
« BSI-CC-PP-0111 - Cryptographic Service Provider (CSPL)

03/03/2022 Teil der Bundesdruckerei-Gruppe bd . 9

Future use: Protection of {continuous) measurements —
d-trust.

Future: Protection of (continuous) measurements

Iy < 5 <
S S 5 S
v o
e‘? ,g:‘ g 5 & g
LG o g g4 &
S r: L g 1:- I
ﬂ’ '~ Q Se
.%
y "'v <
ei? < -@
o
*
o
Q
= One transaction can contain many individual data points
= New data updates the transaction
= Several transactions can be open at the same time
= All transactions are concatenated (chain-linked)
= Protection of continuous long-time measurements possible
0370372022 Teil dar Bundesdruckerei-Gruppe bd | 10
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Advantages of the Technical Security System '-d-trust

Time-to-market
= Available system
= Short and easy integration of available API

Industry-proven technology

= Large-scale / high performance system already in place

Flexibility

= Suitable for any data

= Calibration data / measurement data / real-time continuous measurement data

Security
= Specification and certification by BSI
» Regular security updates and re-certification performed

Cost efficiency
= No development / certification / investment cost

= Monthly fee only

03/03/2022

Security is what we do and what drives us

11

"d-trust.

“With a history dating back
more than 250 years, we
are particularly committed
to serving the interests of

government, citizens and
society.

As a government-owned
security company, we bear
special responsibility:

(B

.,

With secure identities,
secure data management
and secure infrastructures,
we create trust in the
analog and digital world.

In this way, we are doing
much to ensure that
governments, private
companies and citizens
can act with confidence
on the road to secure
digitalization.”

03/03/2022
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fd-trust.

Thank you.

Matthias Kromphardt
D-Trust GmbH
E-Mail: matthias.kromphardt@bdr.de

Please note: This presentation is the property of D-Trust GmbH.

All of the information contained herein may not be copied, distributed or published,
as a whole or in part, without the approval of D-Trust GmbH. bd
© 2022 by D-Trust GmbH *

Part of
Burdesdruckerel
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Session “Quality and Validation of the DCC”

Design and Implementation of a Digital Calibration Certificate Network Service
Test System

Presenting author Xiong Xingchuang, NIM, China
xiongxch@nim.ac.cn

Abstract

The metrological calibration certificate is the main communication carrier for bottom-up value
traceability in the calibration hierarchy. In the digital transformation of metrology, the
machine-readable digital calibration certificate (DCC) is a difficult problem that needs to be
solved first. PTB has designed a basic structure of DCC and implemented DCC in XML
language. NIM is developing a DCC network service test system based on the basic
structure of PTB's DCC while establishing infrastructure such as timestamp and CA system.
This paper describes the design structure and preliminary implementation of the test system.
The test system includes the XML metamodel of D-SI and DCC, the core measurement
terms library, D-SI generation, and verification function module, the DCC generation function
module, the DCC verification function module, the DCC related middleware library, the online
automatic calibration service, the user Wizard-style operation interface, the user
management service, and digital security service functions such as time stamp and digital
signature service. On this test system, NIM's DCC-related new technologies and digital
services can be tested, and the functions and performance of corresponding technologies
and services can be continuously optimized. User-guided DCC generation services and time
network automatic calibration DCC generation service cases have been initially
implemented.
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The 2nd International DCC-Conference

Design and Implementation of a Digital Calibration

Certificate Network Service Test System

Xiong Xingchuang

Center for Metrology Scientific Data , NIM, China

March 3,2022 (Beijing)

(~ o =~ T~

Introduction

Design principle of test system
Functional design of test system
Structural design of test system
Process design of test system
Preliminary realization of test system

Conclusion
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1.Introduction - o
— Goned T2 BT H AR

PTB has developed the structure, meta-model and Good Practice of DCC, which provide good
reference and guidance for NMls to develop DCC.

During the implementation, NIM faces several problems when developing its own DCC specifications
and application systems:

® The calibration specifications and requirements of NMls are not identical, so the development of
DCC specifications cannot be completely consistent.

® The basic conditions for digitization of each NMIs are different, and the strategies adopted to
develop DCC will be different.

® The degree of digitization of different metrology disciplines varies greatly. Some have been digitized,

and some are far from being digitized. Therefore, the application methods of DCC are also different.

It is very necessary to establish a test system applying DCC. The system could provide more timely

feedback and rapid iteration for the internationalization and universality of DCC.

2 Design principle of test system . N
— G EEI BB TR
The development of the application DCC is still in the iterative process, so its application test system is
required to be scalable and upgradeable. In order to realize the application test of DCC in many
metrology disciplines, it needs to be developed to be networked. In order to meet this demand, we try

to build an extensible and scalable network system to test the application of DCC.

Extensibility: Allows adding new functional modules to the system

Updatable: Allows the system to be upgraded and changed.

Version Caompatibility: All modules of the system are identified by version numbers, which are
backward compatible

e Componentization: All components are Web Services, and the component communication
protocol is a RESTful APl based on HTTP(S).

Networking: The system provides web interface and web service. The same function module
interface is oriented to human operation and machine operation respectively.
|
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3_F unctional design of test system o B BT ER

® System service objects: digital calibration terminals, client systems for generating or verifying DCC,
users of DCC, developers of DCC application systems or modules.

@ System function: DCC application test and practical application. DCC systems or modules are
applied after passing the test, and new requirements are discovered in practical applications.

® System service: The system provides DCC generation and verification as the main line of functional
application and application testing services.

® Service mode of the system: web wizard mode for human operation, web service for machine
operation,

® Application and testing combination: The system provides application Demo for direct
application, and also provides application testing APl and documentation for testing and
secondary development.

4 Structural Design of Test System _ e
— mﬂlﬂﬂl‘fal’ﬂ?ﬂ%ﬁﬂ%
National Institute of Metrology,China
. B Client Systems for

%?;?L;?Mb'a“m Generating or

Verifying DCC

o Developers of DCC
~ Application Systems or

[EJ Users of DCC
Modules

Business Service Layer

i Online Automatic Wizard Web Interface User Management DCC Template
i Calibration Service Service System Management System i
i DCC Generation DCC Verification Data Security and Calibration Middleware i
i Service Service Auditing Management System :
i Core Support Layer :
Core Metrology Terms DCC XS0 CA system DCC Refe*gnce :
| Library Template Library H
Cal|brat\onLCba;;L;f\at\on Tool D-SI XSD Timestamp System Database System '
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5 Process Design of Test System - Wizard-style Generation of DCC Flow
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hEItBHEFHRR

National Institute of Metrology,China

!
1. User Login 7. Fill in the Calibration Results
! !
2. Select the Calibration Type 8. Fill in the Certificate Information
] ]
3. Fill in the Instrument Information 9. Generate DCC Dcc
]
4. Fill in the Calibration provider's 10. Add a Digital Signature M
Information T

5. Fill in the Calibration Environment
Information

11. Download the Signed DCC

6. Fill in the Calibration
Device/Specification

End

5 Process Design of Test System - Guided Verification DCC Process

1. User Login

1

Signed DCC 2. Select the Signed
DCC

DCC Verification

G T BEF TR

National Institute of Metrology,China

3. Data Integrity
Verification

4. Digital Signature
Verification

5. DCC Compliance
Verification

7. Return the
Verification Result

End

6. D-SI Compliance
Verification
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6_.1 DCC Generation Wizard - Select Calibration Type T —

National Institute of Metrology,China

Elﬂ NIM BT RRS  caiiss R E B TARE s

NIM DCC System Certificate: Generation Wizard Calibeation Provider Informatien Update Rigital certiticate verification

8 EERME, HEEEmIES

The cenfiguration is complete, ready to generate a DCC

NEEE
Instrument information

e T SEEE

del) GFC-8010H

Manufacturs W INSTER

R EER
Calibration Provider Information

Eagnssingion name) HEHEHEF
[ 1onap )
o) a10-64271928 Viabsite) htgsdf woeennim acn
ETHRIE-mai ehufuwuBrimacc
HORRIR

Callbration environment

i s ERHumicdity o SR Humicity unit] %R

6.1 DCC Generation Wizard -the calibrated instrument information N ) o
_— (adaa) PEITEHFHRR

El‘ NIM STIOSEREERE  Srrass iRt EaE BrEHRE s
NI

IM DCC Generation System Corlilicate Generatian Wizard Caibeation Provider Information Update  Digital cerlificate verification

@
e

Instrument informration

2. (e

Instrument information

B
Cusnmer

Rk
Apslarza rame

]
Modnl LIS

GFC-8010H

HOEE  eoum
Serial number e

CWINSTEK

=S

it
Cammet infomation

R () TE| B TFRER
Copyrighti 2022 National Institute of Metrology.China. Al rights reserved.
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6.1 DCC Generation Wizard -calibration provider information ) o
o) TRt BEFHRGR

—
National Institute of Metrology,China

EHSERET Lo
bration Frovider Informatien Update  Digilal eertificale verification

B v ampEsssnn

NIM DCC Generation system

@
BB SR

Sliarasion previder (nformation

Calibration Provider Informatien

FEHEASEER

FMAE o R 0000

018 B7TI04R

010 MsPEREITS

[ BEOE  worwsimwogguim ac

{Ehinsy - cua GRS RE # 6
) B B (BT SRR

wlodndion i

| RIERIE R BN IRR O ESAT " (REITAR: T SRR TR R PR

FEHIETR ) IR R
CopyrightE 2022 Netional Institute of Metralogy China. All rights reserved

6.1 DCC Generation Wizard —calibration environmental conditions and location
— Gow) TR FAR

SEUE
ilal celificate verification

By nmsmgsrsinss i
i Prowr Ifonwation Upte

NIM DCC Geheratlon System Cenlifieals Genes

®
o

motic Calibration environment

4. BRI R

Calibration Enviranmental Conditions and Location

z ©
R
Hamisty | e
HE !
Oths

AR () M BT AR
Copyrignt 2123 National Institute o Metralagy,China. All ights reserved.
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BOHES £ R R
NIM DCC Ganeration System

ZPIB

6.1 DCC Generation Wizard -Calibration Devices and Specifications

i ewms ASgRrEESE
Certificats Generation Wizard

Callerarian Frovider Information Update

© b

5. BoR A/,
Calibrat ice/i and

B L
Digital zertificate werlfieation

B A (e
Device/instrument used for calibration

Lo
Modity

Fidn MEEH Fl /RS
Name Measurement range Unces
FToE 5 Mz, 10 MHz s
oets 1 pktz 80 MHz 0™ ot s
%10 Cur R
EERLE 250 kHz 40 CHz
STHAIR

S MEZ. 10 MHz

2"international DCC-Conference

Goan) TETERZ AR

terinn by

S AR
Certificate number

]
The certificate is valid until

Delete
S0 1) H07ES

Delats!

SPus2U21-1220% 20221250

XDxh021 10889

SPes2021 10545 2022 04 01 E)

6.1 DCC Generation Wizard —Calibration result

B umermsrisara

iF
3

el et hE AR ER LRI
te Generation Wizerd  Zalibratian Provider Infarmarion Update

Digita| cerificate verificaion

6.
Calibration resuls
1S {uve doam) ST Data unit) 1
HFETER(Dt unit type):  T(To

%X I U

I Mg 202241 H26H 22022681 B26H

Z s

Fétorcue up)
BRBEEED1s unit type)
L] BIU %X

+ innnn)

SRR (Data unlt) 2
i Tab.

= EEEY
FHETEHRE (ms)
=02
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6.1 DCC Generation Wizard —Certificate auxiliary information R
— (o) FEH BEZFAR

5 i soraiE s

2 ETEHIE 2
IM DCC Ganarztion Systam Calibration Provider Infermation Updete — Digital ceslificale verifieation
c ~ -
© € @

HETHSR

o informatian

7AERIEE

Certificate infarmation

BT HE 02201 EATHH 20126 posplal ] 2-01-;
Colibradion daee 022077 Recript dote 202012 Felonse date 0220726
o GRS geccgmanss
Certificate number
IR BAR | g LA | IER
Calibrator Ve ifier Aoprover
e R EERTIDR R, T 12 PR

) PEC R
Copyright® 2027 Matianal Insiitute nf MeralogyChina. Al rights reserver

6.1 DCC Generation Wizard -Certificate Information Preview

= 5 - & =)
./ National Insitute of Wetrology,China
El NIM SrEeE R =rans R EAE TR .
NIM DCE Generation System Certificzte Generation Wizard Callbrzticn Provider Information Upcate Digital certificate verification

YEEe

Instrument information

GFC-3010H RS
&P B(Manutscture W INSTER a ’
EfRERR

Calibration Provider Information

S PR

100028

010-64271048

kehuf s @nimaz en
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NIM DCC Generstion Syreem

Fliasfr

6.1 Calibration Provider Information Update

Thduns
Cerificate Generation Wizard

A RET
oration Provider Information Update

P
Digital <

5.
Calibration Provider Infarmation

J——
WBtation rarne | TPAFRRFAISTER

B g
rozcade | O

| ooariss
LI tgunecn

FHEHAN -

19 8
A ) BTG

AT
Bke

TR R P IR VEBERE & o 2. SRR R o T R o

FRAFES( PELHENH
Copyrignt 207 National Instinie of Metrolany

. All ights rase el
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G PRIt EEZHRS

Natinnal Institita of Metrology,China

Lk

6.2 DCC Verification-Select the DCC to verify

E

NIM $FRIEEBER RS

NIM DCC Generation System

TFREERS tofizataizaE HEEFAE
Cerlificale Generalion Wizard — Calibration Provider Updale  Cigilal cenlificale verification
PAEDCGEB Xt
Verify DCC file
AT SEHEET SR

CopyrightQ 2022 National Institute of Metrology.China. All rights reserved.
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6.2 DCC Verification-DCC Verification Results ~ .
—_— o) PEIBEFFR R

National Institute of Wetrology,China

E NIV gessiERERg  cieves s E ST sk
2 NIM DCC Generation System Certificate Genaration Wizard Calibration Provider Information Update Digital certificate verification
HERDCCER XM
Verify DCC file

ST T
Select the CCC flle to verfy &

FkLA(success)

D (Verification passed)

MEFSHRIDCC lile): 1641516922872 CDjc2020-02318xml

R SO ERETRE
Copyright & 2022 National Institute of Metrology China. Al rights reserved.

E Preliminary realization of test system-digital test terminals O FEEET R

National Institute of Wetrology,Ghina

GPS
antenna
cable

GPS. 4G
module

GPS
external

antenna USB cable

Sensors:
Temperature,
Humidity,
Barometric

Pressure

Serial —
cable

Ethernet port

4 USB ports

1L

Page 273 of 317



(4 P I
B 2"international DCC-Conference

6_.3 Design of Test System Flow for Serving Digital Calibration Terminal T

National Institute of Metrology,China

Calibration = User Management System Calibration Qalcu\at\on Tool
L : Library
Terminals

Calibration Middleware
Management System

DCC Reference Template
Library

Online Automatic Calibration
Service

— CA System

DCC Template Management
System H

DCC Generation Service DCC XSD

— D-SI XSD

— Core Metrclogy Vocabulary

i — Timestamp System i
. ]
i ]
Database System '

6.4 Preliminary Realization of Test System

) PEITREZ RS
National Institute of Metrology,China
Time Online Calibration Terminal Internet Time Online Calibration Server

NTP Software NTP Software DCC Generation Service

Time Log File 6. Generate DCC

1.Network Time 2. Network Time | !
| —— o B —T——— == = =i . | 4
Synchronization Synchronization f
Time Calibration Web | 5. Analyzing the
Time Upload Software Service Configuration of DCC .
B L = 4. Log Receiving and i I
3. Upload Log > Sto
10. Data and Signature
Verification

= b
. Database
o 8. Download DCC  aleuEuE SR WEMPRPFY 7. Provide DCC for B
Download
B 9. Terminal Digitally |5 IR 10. and S
Sign
[
Signed DCC gl 12. Download Signed |4 [EER RRNNRIEN - s 11. Add Server
DCC Signature
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7 Conclusion _ o
— ) TETBEZARR

National Institute of Metrology,China

1. The design and development of the system is preliminary

2. Multiple metrology disciplines and multiple methods of DCC application testing are

required to iterate and improve the system

3. We will strengthen cooperation with NMIs such as PTB to achieve international mutual
recognition of DCC.

Xiong Xingchuang

Center for Metrology Scientific Data , NIM, China

xiongxch@nim.ac.cn
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Verifying DCCs
Presenting author Hans Koch, da+d, Germany
Abstract

Once in a while DCCs need to be verified by their own editors, customers and (accreditation)
auditors.

This presentation will discuss some means to check the conformity with the schema version
and with the requirements of the ISO/IEC 17025. In addition, it will be shown how to verify
the authenticity and integrity of the DCC via a digital signature and whether the human
readable output is in accordance with the content of the DCC.
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Veritying DCCs

Hans Koch

www.da-plus-d.de

To whome it may concern?

Small and medium sized calibration labs
with little or only moderate IT-expertise

DCC customers

Auditors

DCC middleware developers
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* Checking the validity of the digital signature
* Checking the conformity with the dcc.xsd

* 17025 auditing of a DCC
* Checking the numbers

* Checking the validity of the accreditation

A DCC is just an ordinary text-file

It can easily be modified and it is vulnarable (i.e. a favourite hacker tool! see:
https://docs.python.org/3/library/xml.html#xml-vulnerabilities )

XML vulnerabilities

machines, or circumvent firewalls.

them
kind sax etree minidom
billion laughs Vulnerable (1)  Vulnerable (1) Vulnerable (1)
quadratic blowup Vulnerable (1)  Vulnerable (1) Vulnerable (1)

external entity

) Safe (D) Safe (2) Safe (3)
expansion
DTD retrieval Safe (5) Safe Safe
decompression bomb  Safe Safe Safe

pulldom

Vulnerable (1)

Vulnerable (1)

Safe (5)

Safe (5)
Safe

The XML processing modules are not secure against maliciously constructed data. An attacker can abuse XML
features to carry out denial of service attacks, access local files, generate network connections to other

The following table gives an overview of the known attacks and whether the various modules are vulnerable to

xmirpc

Vulnerable
(1)

Vulnerable

(1
Safe (4)

Safe

Vulnerable
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ISO/IEC 17025:2018

7.8.2 Common requirements for reports (test, calibration or
sampling)
7.8.2.1 Each report shall include at least the following information,

unless the laboratory has valid reasons for not doing so, thereby

[minimizing any possibility of misunderstanding or misuse: |

d) unique identification that all its components are
recognized as a portion of a complete report and a clear
identification of the end;

</dcc:document>

e) the name and contact information of the customer;

f)  identification of the method used;

- <ds:Signature Id="XMLSignature_D096BC153F37C159569BA56A78427494F2EE4856"
xmins:ds="http://www.w3.0rg/2000/09/xmldsig#">

- <ds:SignedInfo>

<ds:CanonicalizationMethod Algorithm="http://www.w3.0rg/TR/2001/REC-xml-c14n-
20010315"/>
<ds:SignatureMethod Algorithm="http:/ /www.w3.0org/2007/05/xmldsig-more#sha256-rsa-

MGF1"/>

- <ds:Reference Id="Reference_CD5CD13FAAC37FC4C19670C37FES52F821A80364" URI="">
- <ds:Transforms xmins:ds="http://www.w3.0rg/2000/09/xmldsig#">
- <ds:Transform xmlins:ds="http://www.w3.0rg/2000/09/xmldsig#"
Algorithm="http://www.w3.0rg/2002/06 / xmldsig-filter2">
<ds-xpath;XPath Filter="subtract" xmlns:ds-

xpath="http:/ /www.w3.0org/2002/06/xmldsig-
filter2"> /descendant::ds:Signature</ds-xpath: XPath>

</ds:Transform>
<ds:Transform xmins:ds="http://www.w3.0rg/2000/09/xmidsig#"
Algorithm="http://www.w3.0rg/TR/2001/REC-xml-c14n-20010315"/>
</ds:Transforms>
<ds:DigestMethod Algorithm="http://www.w3.0rg/2001/04/xmlenc#sha256"/>
<ds:DigestValue>tfjQw0lrhctnJINg7ZZBEaTo/Rk59dkfmFGsB2CI2nM=</ds:DigestValue>
</ds:Reference>
- <ds:Reference
URI="#SignTime_XMLSignature_D096BC153F37C159569BA56A78427494F2EE4856"
Type="http://uri.etsi.org/01903#SignedProperties">
<ds:DigestMethod Algorithm="http://www.w3.0org/2001/04/xmlenc#sha256"/>
<ds:DigestValue>sCuT+uiwW60MweM6wHIlepG/8Mp3dKuFC/ZgAi5iFnsNU=</ds:DigestValue>
</ds:Reference>

</ds:SignedInfo>

<ds:SignatureValue
Id="SignatureValue_14BOEC4FB10F98681FFOD4E5B72098A0086ECOB3">k4SVHqBsnvmGqUFu
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https://www.secrypt.de/en/digiseal-reader/

e.signature solutions JSELurry

Secrgpt +4930 756 5978-0  CONTACT  y ! O\

INDUSTRIES SOLUTIONS PRODUCTS COMPANY

®,

Who signed i?

=, digiSeal

Free software® for checking signed and sealed
documents and time stamps

@ Verifies digital signatures, electronic
seals and time stamps k

Shows who has signed (authenticity) /

Checks whether document has been
manipulated (integrity) U

(<

Datei Bearbeiten Ansicht Optionen
. 0| B (i - : -
i i A o |/0 L2 1 |_| o] T, o h )
\ I = r I } 5 ‘ ,
e
test_signed
Signatur

von: Dr. Hans Koch

test_signed - Signatur
am:  2021-04-04, 15:54:49 GMT

von: Dr. Hans Koch
am: 2021-04-04, 15:54:49 GMT (Ic

. Signatur(en) der Datei

Prifergebnis
§ Signatur erfolgreich geprift.
\/ - Datei ist nicht verandert.
- Datei ist mit qualffizietem Zerifikat signiert
Signierte Datei: test signed
Prifzeitpunkt: 202240301, 09:17:48 GMT

Priffdokumentation: test signed xml Verfikation pdf

Signaturinformationen
Signierer Signaturzeitpunkt GMT
§ Dr.HansKoch 2021-04-04, 15:54:49
Details zum Zertifilcat

Details zur Signatur von "Dr. Hans Koch"

Durchgefihrte Prifungen

/ Signatur der Datei (nathematische Prifung).
- Datei ist nicht verandert
- Datei ist mit qualfizietem Zedifikat signiert
- Verwendete Algonthmen zum Signaturzeiipunkt geeignet
- Verwendete Algonthmen zum Verfikationszetpunkt geeignet.

v/ Zertifikat & Pfad (Signatur- und Gltigketprifung).
- Zedtifilkat und Pfad efoloreich gepnift
- Kettenmodell (SigG Profie)
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'.' digiSeal reader | 2021 | test signed (signiert)

=" Signatur(en) der Datei

Prifergebnis
\5/ Signatur edolgreich geprif.
- Datei ist mit wdﬁnmern Zertfikat signiert.

Signierte: Datei: test signed
Prufzeitpunkt: 2021-05-07. 09:58:33 GMT B Zertifikat
Prifdokumentation: test signed xml Verifikation pdf
Allgemein Details Zertifizierungspfad
Signaturinformationen Zertfierungspfad

Signierer Signaturzeitpunkt GMT ol D-TRUST Root CA 3 2016

§ Dr.Hans Koch 2021-04-04, 15:54:49 53] D-TRUST CA 3-1 2016
L] Dr. Hans Koch

Details zum Zestifikat
[] Details zur Signatur von *Dr. Hans Koch"

Durchgefuhrte Prifungen
+/ Signatur der Datei huﬂ'lemahsche Prifung).
- Datei ist nicht verandert
- Datei ist mit quﬁuedem Zedifikat signier.
- Verwendete Algorithmen zum Signaturzeitpunkt geeignet.
- Verwendete Algorthmen zum Verfikationszeitpunkt geeignet.
/ Zertifikat & Pfad (Signatur- und Gultigkeitprufung).
- Zertffikat und Pfad erfolgreich gepruft.
-+ Kettenmodel (SigG Profile) Zertifizierungsstatus:
v Zalﬁd-d_(OCSPICHLJ -
 Zertfikatsstatus =4 Dieses Zertifikat ist guiltig.
- Signaturzertiikat: Gitig (OCSP-Auskunft vom 2021-05-07, 09:59:33 GMT)
- Ausstellerzertifikat: Gultig (OCSP-Auskunft vom 2021-05-07. 09:59:38 GMT)
- Wurzelzertifikat: Gultig (OCSP-Auskunft vom 2021-05-07, 09:59:33 GMT)

Zertifikat anzeigen

K
- Zeritikat und Frad erfolgreich gerRm
- Kettenmodell (SigG Profie)

ISO/IEC 17025:2018

i a3 e g
IMain schema dcc.xsd 1
| 1
|
|

Namespace hitps:/iptb.defdcc
Annotations =

DCC - Digital Calibration Certificate |
Copyright (c) 2018 - 2021 Physikalisch-Technische Bundesanstalt |

This XML Scheme Definition (XSD) is free software: you can redistd

it under the terms of the GNU Lesser General Public License as puj
the Free Suﬂware Fuundau::-r\ versmn 3 of lhe Llcense o

dcc.xml

p
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€8 Altova XMLSpy - O X
Datei
Ansicht Browser Extras Fenster Hilfe

Eearbeiten  Projekt JSON DID/Sthema Schema-Design XSL/XQuery Authentic DE Konvertieren

[fzh DCC_GP_Temperature_typical [ [0 S
1 l<dcc:digitalCalibrationCertificate +
2 xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance” ;
3 xmlns:dcc="https://ptb.de/dcc”
4 xmlns:si="https://ptb.de/si"
s " CnemaLoc tps://ptb.de/dcc https://ptb.de/
dcc/v3.1.8/dcc.xsd"
6 < schemaVersion="3.1.8">
7 -] o
8 DCC - Digital Calibration |Cer‘ti'F1'ca‘te
9 Copyright (c) 2019 - 2022 Physikalisch-
Technische Bundesanstalt
10
11 This XML dataset is free software: you can
redistribute it and/or modify
e i+ _unda ha +armc n ha ana
(iizh DCC_GP_Temperature_typical Vi1.xmi

Meldungen X

Zva BE@ Y8 S X ~

@ Die Datei C:\Users\DrHansKoch\Documents\DCC_GP_Temperatureftypical v1l.xml ist giltig.
™
L.

=
‘ Meldungen | XPath/XQuery \ XSL-Ubersicht | HTTP | In Dateien su(‘..| In Schemas su..‘\ In XBRL suchen | Diagramme | XULE

XMLSpy Professional Edition v2021 rel, 3 (x64) Registriert fir Hans Dr, Koch (Private) ©1998-2021.Z 8, 5p 30 CAP NUM 5CRL

€D Altova XMLSpy — O x
Datei Bearbeiten Projekt XML JSOM DID/Schema Schema-Design XSL/XQuery Authentic DB Konvertieren

Ansicht Browser Extras Fenster Hilfe

DS B8 8 R~ @i s v mmn OEE 2

79 <dcc:content>String</dcc:content> &

80 - </dcc:name> -

81 o </dcc:manufacturer>

82 <dcc:model>String</dcc:model>

83 e <dcc:identifications> )

84 = <dcc:identification>

850 @ <dcc:issuer>gompany</dcc:issuers>

86 <dcc:value>string-manufacturer-
DCCfGPmeperatureﬁtypkaLVﬁ.nnl .| 4 P
Meldungen x

v a % % % X Fehledimit: 100 Smart Fix ausblenden en + validieren Beheben

‘calibrationLaboratory’

-
<2 €3 pie Datei C:\Users\DrHansKoch\Documents\DCC_GE, des Elements <dcc:issuer> ir
=2 [ Der Wert 'company' ist fir das Element < ‘other'

- Ursache: entspricht keiner der definiert "owner"

ey ehlerpfad: dcc:digitalCalibrationCerti 'customer’

w| EDetails 'manufacturer’

~

o

)
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dcc.xml

e

A DCC is human readable as well!

More comfortable:

A pdf-file generated solely from data of the DCC.

... and integrated into the DCC:

</dcc:measurementResults>
- <dcc:document>
- <dcc:name>
<dcc:content>C:/Users/DrHansKoch/Documents/test_fold
</dcc:name>
<dcc:description>
<dcc:content lang="de">Menschenlesbare PDF-Datei</dcc:
<dccicontent lang="en">Human-readable PDF file</dcc:con
</dcc:description>
<dcc:fileName>C:/Users/DrHansKoch/Documents/test_folder|
<dcc:mimeType>application/pdf</dcc:mimeType>
<dcc:dataBase64/> jQKIZOMi54gUmVwb3JOTGFIIEdIbmVyY)
< /dcc:document>

- <ds:Signature Id="XMLSignature_D096BC153F37C159569BA56A7

Not necessary, but nice to have:
» for the developer

* for the customer

* for the auditor

Calib (o]
Logo Calib Patron & Séhne GmbH

0

1. Kalibriergagenstand
Hand-Digitalmultimeter

2. Bezugsnormale.
Fluke 57004 / SN: 5000 00X / Inv.-Nr.: 4001 / DAKKS Nr.: 0001 2020-01 giltig bis 11.2020
Fluke 57254 / SN: 5 DO 00Y/ Inw.-Nr.: ADD2 / DAKKS Nr.: 0002 2020-01 gultig bis 11.2020
HP3458A / SN: 2823A20001 / Inw.-Nr.: ADD3 / DAKKS Nr.: 0003 2020-01 gultig bis 02.2020

e durch des
mit Nor Werten.
("vorgegebener Wert, angezeigter Wert')
4. Messgrofien
Die die Glei 3
Gleichstr und Frequenz,
5. Ort der Kalibrierung
Die im d statt.

6. Umgabungsbedingungan
Die bei folgenden ausgefhrt:
Raumtemperatur: 23°C$3°C

rel. Luffouchte: 45 % £ 15 %

7. Messergebnisse

Spannungsbersiche
Bereich | Para-
meter | Wert Wert
0 TV T v TO w7 TR 0EV
| | 026606 V SV | Bpdmv 41306V
0mV | 029000 V 289,96 mV 008 mV 413006V
EXA | 2.5000 V' 2896V | 0,0004 317e05V
IV I 23000V ZBIEV | 0,0004 V 317e05V
V| | 26,0000V 2898V 0002V 40%-D4 V
300V | 2900000V 25000V | 0.0V 4.008-03 V
1000V | 1000000V 10000V | 00V 300802 V
FoGmV | GOAZ 0500V 28592 v BoamY 28903V
3V [ 50Hz | 25000V ZERIV | <0.,0008 V 289004 V
0V | B0 H: 26,0000 V 26,895 V 0,004 318003V
WOV | 50Hz 20,000V HHV DV 432602V
1000V | 50Hz | T50.000 V 746V D4V 10901V

Mit * markierte Werte wurden nicht im Rahmen der DAkkS-Akkreditierung ermitte/t.

Seite 2 von 3
page 2of 3
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checking the numbers

Attention! This value must be the
Declaration of uncertainties: expanded uncertainty!!!

- <si:realListXMLList>
<si:valueXMLList>0.072 0.089 0.107
<si:unitXMLList>\kelvin</si:unitXxm

- <si:expandedUncXMLList>
<si:uncertaintyXMLList>0.061</s":uncertaintyXMLList>
<si:coverageFactorXMLLISTZ2</si:coverageFactorXMLList>
<si:coverageProbabilityXMLList>0.95</si:coverageProbabilityXMLList>
<si:distributionXMLList>normal</si:distributionXMLList>

</si:expandedUncXMLList>
</si:reallListXMLList>

Better, but not solvable?:
- <si:uncertaintyXMLList>
<si:expandedUncXMLList> 0.061 </si:expandedUncXMLList>
<si:coverageFactorXMLList>2</si:coverageFactorXMLList>
<si:coverageProbabilityXMLList>0.95</si:coverageProbabilityXMLList>
<si:distributionXMLList>normal</si:distributionXMLList>
</si:uncertaintyXMLList>

2009 -0.084</si:valueXMLList>
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Validity of accreditation

(ralila)
- <dcc:calibrationLaboratory>
<dcc:calibrationLaboratoryCode>D-K-XXXX-01- ilib Patron & S6hne GmbH
00</dcc:calibrationLaboratoryCode>
- <dcc:contact id="labContactData >
+ <dcc:name>
<dcc:eMail/>

<dcc:phone/>
<dcc:fax/>
+ <dcc:location>
- <dcc:descriptionData id="dakksSymbol">
+ <dcc:name> vor Kalibriedfichen | v
+ <dcc:description> rierdienst Callbeation
<dcc:fileName>DAkkS_Symbol.png</dcc:fileNarpe> Digitalmultimeter ecer Kaliriechein dokumester: de
<dcc:mimeType>application/png</dcc:mimeTyde> ormsle sur arsabing e inkeen '
<dcc:dataBase64>iVBORWOKGGOAAAANSUhEUJAAAT ™" rramen &
</dcc:descriptionData> w7 o kormmen. des Eurenean exopereton. for
<jdcc.contact> serores [‘;E;‘,?:‘u'.“v"%[li‘;}ar-{: :‘Lﬁge“;}‘tf;':"ﬁffle
</dcc:calibrationLaboratory> D””.:E E"‘”‘m: d_
- <dcc:respPersons> Muster 4G o 1 o, g, e
- <dcc:respPerson id="Responsible"> Musterst 155 oo et e valbierung
+ <dcc:person> reingical meceabity o' Aetion s
<dcc:mainSigner>true</dcc: mainSigner> oant oceerding 15 che miemation etv
<dcc:cryptElectronicSignature>true</ NICSIg  3as ?}f:éf;%n;;;::ﬁ;g:lu:ﬁg;f;muﬂ;
</dcc:respPerson> e e

< aer senen des Kalibrierscheins
of pages of the certificate

3 ccreditation Cooperotion (ILAC) for the
mutual recognition of ealibeation certificates
The stoted cesults refer only to this
caiibration object. The user is obliged to have
the abject recalibroted at oppropriote

- <dcc:statement id="Traceability">
<dcc:convention>Traceability</dcc:convention>
<dcc:traceable>true</dcc:traceable> Date of calibiy

- <dcc:declaration>

rieru

<dcc:content lang="de"> Dieses Kalibrierz x"".*'z“'ﬁ"d"“.'umg"ﬂ:i“":"_" = o JM.N:,. : S
dokumentiert die metrologj e
- <dcc: ;‘tatzmei’nt id="EA_ILAC"> Bt e e e toveton certfoste by B i eharge
- <dcc:declaration> 2020-02-12 MusterlL MusterBA
<dcc:content lang="de"> Die deutsche
Akkreditierungsstelle (DAkkS) ist Seite 1 von 3
Unterzeichner der multilateralen page 1of 3

Ubereinkommen der Eurobean co-ocr
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The XADES-signature ensures
Authenticity and Integrity

The end
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Digital Calibration Certificates (DCC) using the Quality Information Framework
(QIF)

Presenting author Robert Brown, Mitutoyo America Corporation, USA
robert.brown@mitutoyo.com
Additional author Ed Morse, University of North Carolina at Charlotte, USA

Abstract

A demonstration in how QIF can be used for a secure interoperable standard to exchange
metrology equipment calibration certificate information A description on the history and scope
of ISO 23592:2020 (Quality Information Framework 3.0 - QIF — https://gifstandards.org/) and
demonstration of how QIF can be used for a secure interoperable standard to exchange
metrology equipment calibration certificate information. Consideration of rationale and
approach to harmonize the PTB DCC and the Dimensional Metrology Standards Consortium
QIF standards.
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History and Scope of the ISO Quality Information Framework
(QIF) and applicability for Digital Calibration Certificates (DCC)
using the QIF

The 2nd International DCC-Conference DESCRIPTION OF THE QUALITY

INFORMATION FRAMEWORK

March 3, 2022 National Metrology Institute
Mitutoy’o America Robert Brown - Mitutoyo America Corporation
c ‘ Eﬁg’gfg;g%mﬂww Professor Edward Morse —  The Center for Precision Metrology
The University of North Carolina at Charlotte

Interoperability: The ability of machines, devices, sensors, software and people to
connect and communicate with each other

Information Transparency: Virtual copy of the real world enhancing digital models with
sensor data — digital twinning

Technical Assistance: the ability for systems to support humans through aggregate
visual supportinterfaces and the use of cyber physical systems.

Decentralized Decisions: The ability of systems to be smart and capable of autocnomy in
executing tasks

Four Principles of Industry 4.0
Smart Manufacturing

<>

QF g
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it ! Inspect jvi odel
Create part geometry Current State i i
- { ‘ A defining event in the

Advanced Manufacturing

I 1
1 |
I 1
I 1
I I H
I |
I ! ! ;
i A F : Enterprise
| = |
I
l. : I ! ! Downstream data flows
Define adsitonal info necessary i nspecion pracess | Control acusstors and 1 ] ]
: o e i - : : + Design
I I 1 sessiona | | * Planning
1 [ ;
! w = : - Execution
1 : 1 ; "
[ 1 | | .
: Sassint 3 i ! L : Reporting and Analysis
_________ e i

FoTT TS §———=== 1 ; ’

I e : : : At that time the applicable

: r— i : =G report : manufacturing quality

: oz : | : interoperability standards were

I ! : Sessinng | AP203, AP214, DML and QMD

| Session2 I | Analys‘h. & |

| Inspection Process Definition -! Reporting |

NIST 2006 International Metrology
Interoperability Summit — as is (WAS)

QiF @%

downstream data flows*

Inspect Parts Activity Model Work groups enhanced

Identified of upstream
data flows

Recent gains in
interoperability via
standards such as ISO AP
242, MTConnect and
ANSI/1SO QIF

Definz addiional infa necessary for inspestion
process planning {setup. sensors tc )
CAD pis GOAT

Session 1
Product
i

Session 3
Process Execution !

v
H Tracasbiity Data. | I
Meta data

! fpecatn e Bt owticale I I
i
i : I s l
i % ession 4

i
i H Analysis &
1 Session 2 . ' I Reporting l
1 Inspection Process Definition

*well before the following terms were
used:

NIST 2006 International Metrology e
Interoperability Summit —to be (NOW?)

Digital thread
G
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DMSC objective . . .

2"international DCC-Conference

* To reduce the cost of quality,

* To gain the freedom to choose best in class / best in value
solutions,

* Through open, non-proprietary standards for computer
aided dimensional metrology.

oo e FINIS C

_ S e FINIS C
Who is the DMSC? "

* a non-for-profit, cooperative sponsorship
organization.

» focused on or relating to digital dimensional
metrology.

* dedicated to identifying, promoting,
fostering, and encouraging the development
and interoperability of standards that benefit
the dimensional metrology community.

* accredited national standard-making
organization with international presence.
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Digital Metrology Standards Consortium

* Members from Government,
Academic, Vendor and OEMs

* Actively develops and maintains
ISO 23952:2020 (Quality
Information Framework v3)

* Primary use cases for model-
based enterprise and quality
information workflows in
advanced manufacturing

Dimensional Metrology [ a7 2 = =w)
- = |\ = | &

What is QIF?

ACTION®
€ cApvIDIA

Deere & Company

AAT3D
NIST

 ELYSIUM

Origin

&
o[,

innovmetric

g  Beree
»TecﬁAzu’l |.||G|.| 1] &
Mitutoyo
[Prs—S—— Honeywell
NISH, EBMETRO
err1  PURDUE
weorem &
ogp
K metrologic
&

vy

ﬁ Pratt & Whitney

* The Quality Information Framework (QIF) is a unified XML framework
standard for computer-aided quality QIF systems

* QIF enables the capture, use, and re-use of metrology-related information
throughout the Product Lifecycle Management (PLM) and Product Data

Management (PDM) domains.

CAD + PMI

* QIF is a set of XML Schemas that represent the following:

* Model Based Definition
* Quality Plans

* Quality Resources

* Quality Rules

* Quality Results

* Quality Statistics
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QIF Application Areas

Statistical CAD and
process control PMI data
using QIF

Features

Measurement Sl Bill of Characteristics’

result data (“what”) and
MeasurementPlan
(“how”) data

5 QIF Resources

ISO/DMIS 5.3
is fully linked to
QlF

Measurernent Specify basic or highly detailed
templates, o information about available
macros, and ; 5

4 bestpractices measurement eqm?ment (e.g.,

CMNMs, probes, calipers, gages).
As always, this data is contextual
Create measurement rule templates. (e.g., /f @ Surface '| and semantic.
Profile tolerance value is less than x, then use a CMM

method with at least y number of point/sq.in.)

QPIDs — Persistent UUID within the QIF

QIF Persistent Identifier (QPId) noun Cu-pid \'kyi-pad\
+ Universally Unique |dentifier (UUID) (adopted by Microsoft as GUID)
- ISOJ/IEC 9834-8
+ 550e8400-e29b-41d4-a716-446655440000
» Chances of generating two that are the same within the universe are practically nil.
« 340000000000000000000000000000000000000 (3.4x10%) possible UUIDs
» Allows information to be combined later without resolving identifier conflicts
« Many software development libraries generate UUIDs
* QPIds uniquely identify

* QIF Document + Feature Item

* QIF Plan « Characteristic Iltem
* QIF Result = Product Item

* QIF Rule Set « Resource Item

Important Mechanism that facilitates Lifecycle Connectivity w/ Traceability
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Customer
Requirements

Tolerance Quality
Standards  pequirements

Manufacturing Metrology
Define Product Model Process | Resources
Product fctosTer)
QlF MBD QIF-Resources

Product Definition

w/ PMI & Criticalities Determine = EE"‘TLC:’S\'
Measurement oi‘wha;r)ls | nowledge
Requirements QIF-Rules

Measurement
Scope({whats) Define
Measurement

Process

Inspection Plan
{whats & hows)

Work
Activity

2"international DCC-Conference

Quality Metrology
Enterprise

QIF-Plans
whats & hows|

Execute
Measurement
Process

Feedback data flows

o]

CNC

Programs

Results.

DMSC Standard
QIF v1.0 |
DMSC Standard |

1
QIF v2.0/3.0 h

Control

Perform
CNC DME

Program

Perform
Other

Verification

QIF-Statistics <

Part Report &
Analysis

Analyze &
Report
Quality Data

ANSI/ISO QIF v3.0 for Digital Product Verification

Definition of Calibration (VIM3)

calibration

operation that, under specified conditions, in a first step, establishes a relation between the quantity
values with measurement uncertainties provided by measurement standards and corresponding
indications with associated measurement uncertainties and, in a second step, uses this information to
establish a relation for obtaining a measurement result from an indication

-

X +-x
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Why Calibration ?

»Establish Metrological Traceability to:
* The Sl unit(s)
» National/International Standards

» Calibration provides the end-user of instruments with
confidence in the instrument measurement results.

»Accreditation to ISO 17025 is largely centered on calibration.

How can a DCC be cast as a QIF document?

» A calibration procedure prescribes the evaluation of specific
metrological characteristics for a type of measurement equipment.
This is a QIF measurement plan.

» Calibration results contain the as-found or as-adjusted observations
against standard references (e.g., gage blocks). This is a QIF result.

»Measuring devices (e.g., standard references) are QIF resources.

* The inspecting device information is referenced at the test point
measurement level.
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XML Signature Syntax and Processing Version 1.1

specifies XML digital signature processing rules and syntax. XML Signatures provide integrity, message
authentication, and/or signer authentication services for data of any type, whether located within the XML that

includes the signature or elsewhere

L
- rl \
Message -l 4
L7 Bhashed / i
2 P @ “
- A" Message and 4 Wi
ioriios % lenayptedhash |4 Hash is
Message paesentover i envpted  Compersd
Hashig - f thelntemet  heoh e el Wih message
encrypted H I Publi ey end Ecb
with Alice’s ! : informed of
Privatakey any tampeting

XML Signature (slideshare.net)

Digital Signature

<Signature>
<Signedinfo>
(CanonicalizationMethod)
(SignatureMethod)
(<Referende (URIZ)? >
(Transforms)?« __ [Tro-

(DigestValuel,
¥

3

The «DigestValer cement cames the vake of
resouice

{SignatureValus) 1he et of the ieterenced

(Keylnfo)? o
{Object)* ™,
</Signature>

g ature\ akex element carnes
Vtypend 0193t of the

The <Kayi o> slament Indicetes T by 10 £ Used to
vl Fossibia foams for idsnthcation

inchide 4 Rames, andkey Sxesmeny
aigomnims and néomaton

Signature, Detached

The signature is over content external to the signawe€lement and can be identified via a urior transform.
Consequently, the signature is "detached" from the content it signs. This definition typically applies to
separate data objects, but it also includes the instance where the sgrwreand data object reside within the

same XML document but are sibling elements.

Signature, Enveloping

The signature is over content found within an osiectelement of the signature itself. The ovect(0r its content) is
identified via a rerrence(via a urifragment identifier or transform).

Signature, Enveloped

The signature is over the XML content that contains the signature as an element. The content provides the root
XML document element. Obviously, enveloped signatures must take care not to include their own value in

the calculation of the signatwevaiue
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777

Example: 0-6"" Caliper

Mitutoyo Certificate of Calibration

Name & Agress Cont Mo 10402 Kew 1
Contnd By
Descripion:  DIGIAL GALIPER GCalbraion Date : 117312020
Code Number:  $0-195-30 Centiicals Issus: Dol . 1132020
Serial Nuriber.  A20110364 Dale Put Into Service :
Doscripton il s Lofl Error Descrigtion (e AsLotEmr
F o 1 m
Oulade @ 1inch o 00000 Inside @ ! inch -1 aneon
Ousside @ 2 inch oo 20000 Inside @ 0.2 inc 1= 20000
a omu S @1 100
Oufade @ 4 inch oo D.0KC Step @ 1 mch L] 20006
Outside @ 6 insh gume 00000 Deptn @ ¢ inch 3 J—
Conformanc to menufacturs spaciiians: As Found Candiion - NEW, As-_eft Condiion - PASS A aalaes Iiea
Rarcrnge Swrcarss
o peaoion ClCae
MMOS)E GACE BLDZC w2z
Wiz 2w rammen
RG-100 RING GAST RHLL 3RO

nance » 1
using 3 smipls accaptancs ceceian rie. The massisemant uncerainty = 0-12 M = 1{100+
a3t Lrcarany raiolTLR=2) .

s shown by ceou

=121H = (12041} i, wilh L in rches which achisves bettes than 3 4:1

t s g The
eriars snown above are esl va uas or verficalion purpses only. These 163l values ars Iraeasle 1o he Natonal nsliue of Standards anc Tectnoogy Inraugh e lisied
Mitutoyo refereace standards, NIGT REV.E in ac-ordance weh CA 2

Hurber 0037%2947.10. FrocedureCLTN.7 LIPERS, ALL TYPES AND SIZES. Ervionment. 20°C

ADS0CRH 40% 10 50% This 5 er ISOIEC 17025:2017 a8 ANGINGE LZ540-1-1304. Te

Az
oy

G T G
Witutoyo America Gorporation
965 Cardorate BoLlevard, Aurors, llineis 50502
Phone: 65E-642-5369 Fax: 6309786477
‘amal; callbrationm ey com Pagetoll

Mitutoyo America Certificate of Calibration mapped as QIF Document

. Qil’-'%

3.0

=

* QIF Document

* Header » * \Version

* Customer contac +  Time Created
* Gage description *  Sign offs
 Control Number== +  Pre-Inspecticn Traceability
« |Issue Dates — * Customer Organization
* Inspecting Organization
* Body +  Report Number
* Test Procedure +  Measurement Resources

* Test Poi ,/ *  Measurement Device

* Tolerance ~——— / +  Product

< *  Description

* Results s
, +  Characteristics

. Ref_eren_ce Standard: + «  Tolerance
+ Calibration Dates +  Nominal
* Fine Print *  Plan
* Footer * Resuls -
. i *  Measurement Device ID
* Lab information . Value
* Sticker *  Signature
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Altova Sample File Demo

Questions?

Digital Metrology

Vision
Making the Digital Thread a digital highway by connecting design and quality data in a common framewaork.
Mission

Building the digital metrology framework that standardizes data for manufacturers. A framework that makes
quality data into information to improve and control processes.

* Digital Metrology Standards Consortium QIF & DMIS Standards
{(qifstandards.org)
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Using Schematron to verify DCCs
Presenting author Gamze Soylev-Oktem, PTB, Germany
gamze.soeylev-oektem@ptb.de

Additional author Siegfried Hackel, Justin Jagieniak, Benjamin Gloger, Lutz Doering (all PTB,
Germany)

dcc@ptb.de

Abstract

Another major advantage of digitization is the ability to check content for rules and
consistency. The matching of the DCC with the DCC schema has proven to be a strategic
advantage in this regard, thus ensuring the conformity of the structure of the DCC to the
DCC schema.

When checking the content and structure of a DCC, schema checking reaches its limits. At
this point, Schematron, a method described in ISO/IEC 19757-3:2020-06, comes into action.
Schematron can be used, for example, to check whether the date of the end of calibration is
before the date of the start of calibration.

The presentation will first discuss Schematron itself. Then examples will be given to show
how Schematron can contribute to the validation of the DCC. The special adaptation of
Schematron to GP-DCCs will also be discussed.
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M Physikalisch-Technische Bundesanstait
‘,.‘ Braunschweig and Berlin
S National Metrology Institute

Schematron Validation

2™4 |nternational DCC Conference

Gamze Stylev-Oktem (PTB)
Benjamin Gloger (PTB)

Justin Jagieniak (PTB)

Dr. Lutz Doering (PTB})

Dir. u. Prof. Dr. Siegfried Hackel (PTB)

PIB

Schematron

* Schematron is a simple and powerful Structural Schema
Language for making assertions about patterns found in

XML documents

 Itis not based on grammars but finding tree patterns in the

parsed document

+ Itis an Open Standard

Source: www.schematron.com

Source: EditingSchematron Schemas {oxygenxml.com

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute
2022-03-03

Page 299 of 317



2"international DCC-Conference

Why Schematron?

» Structural aspects and data

types can be defined with Schematron

XSD, RNG, or DTD /
schemas
« With Schematron, it is \

possible to create specific
rules and constraints for a

specific XML document

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute

2022-03-03

The main principles of Schematron

» Designed to be used in conjunction with other validation

languages (mainly XML Schemas)
= Uses XPath to specify rules

= Can define co-constraints (a constraint on data based on

another item’s data)

Source: Beginning XML; Fawcett, Quin, Ayers

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute
2022-03-03
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What can Schematron be used for?

Constraint checking

Naming and design rules

checking

Data exploration

Data reporting

Source: www.schematron.com

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute

PIB

2022-03-03

Elements of Schematron

» There are only 6 basic elements in ISO Schematron

assert

report

= rule

pattern
= schema

" NS

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute
2022-03-03 G
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» Using a commercial software:

= 0Xygen

= <?xml-model href="dcc.sch” type="application/xml”

schematypens="http://purl.oclc.org/dsdl/schematron™?>

= Liquid Studio

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute

PIB

2022-03-03

How to use Schematron?

» Using open-source software only :
= Java

= Saxon-HE (v10.3)

(https://www.saxonica.com/html/download/java.html)

= SchXslt which is an open source schematron processor

(https://qgithub.com/schxslt/schxslt)

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute

2022-03-03 &
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How to use Schematron?

» Using open-source software only:

* java -jar saxon-he/saxon-he-10.3.jar -s:dcc.sch -
xsl:github/schxslt/core/src/imain/resources/xslt/2.0/compile-for-svrl.xsl

-0:dcc.xsl

* java -jar saxon-he/saxon-he-10.3.jar -s:DCC.xml -xsl:dcc.xsl -o:result.xml

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute
2022-03-03

Thank you very much
for listening!

Physikalisch-Technische Bundesanstalt
Braunschweig and Berlin

Bundesallee 100

38116 Braunschweig

Gamze Séylev-Oktem

Telefon:0049 531 592-1184

) E-Mail: gamze.soeylev-oektem@ptb.de
‘ www.ptb.de
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DCC Helpdesk and DCC Summerschool

Presenting author Thomas Krah, PTB, Germany
thomas.krah@ptb.de

Additional author Siegfried Hackel, Frank Hartig, Thorsten Schrader, Shanna Schoénhals, Jan
Loewe, Lutz Doering, Benjamin Gloger, Justin Jagieniak, Daniel Hutzschenreuter, Gamze
Sdylev-Oktem (all PTB, Germany)

dcc@ptb.de

Abstract

Enquiries from the international community have increased steadily. Therefore, the DCC
homepage is still being actively worked on. In order to better support the community, the PTB
will set up a DCC helpdesk and also process enquiries from the metrological community, if
capacities allow. In the lecture, the structure of the DCC helpdesk will be described (1st,
2ndand 3rdlevel support). The development of a knowledge database and the link to the
DCC homepage are further goals. The processing of enquiries will be illustrated by way of
example.

The plans for the DCC Summer School from 2022-06-13 to 2022-06-24 (twice a week) will
be presented. Interested parties can apply for participation in this event soon.
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» Physikalisch-Technische Bundesanstalt
‘/‘ Braunschweig and Berlin
= National Metrology Institute

PTB DCC Helpdesk and DCC
Summer School

2nd |International DCC Conference

T. Krah, PTB .

Where to find information about the DCC?

= Single Point of Entry
= Address: www.ptb.de/dcc

= Here every interested person
has free access to all available
infomation.

= File downloads to start with the DCC:
= https://qitlab.com/ptb/dcc Emm
= DCC schema

= Good Practice examples e

FDE 02 ot v bty o 5

Subgronps and projects e pecjets ki projec

= Gemimeg-Tool

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute

13.-3.32022 2 T. Krah, 2nd International DCC Conference
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Help and Coordination

Structure of the help desk:
= Support structure is currently under construction.
» Planned structure:

= Support is done via 1st, 2nd, 3rd level support et
» 1st level: FAQ + telephone hotline
= 2nd level: DCC developer from the single departments

» 3rd level: developer from the core development team

Structure for coordinational requests:
= Single Point of Entry

Physikalisch-Technische Bundesanstalt B Braunschweig and Berlin National Metrology Institute

Knowledge Base

= A knowledge base system similar to other Help
Desks is currently also under construction.

= Part of the Service Desk. Part 2

= Contains a Q&A data base aside of the FAQ. - Exchange
between the systems is ensured.

Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute
Krah, 2nd International DCC Conferer
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Help and Coordination

Contact Hotline:

Help desk: www.ptb.de/dcc
E-mail: dcc@ptb.de
Phone.: to be announced

Coordination: Dr.-Ing. Thomas Krah

E-mail: thomas.krah@ptb.de 1‘ f
Phone.: +49 531 592 9451

Physikalisch-Technische Bundesanstalt B Braunschweig and Berlin National Metrology Institute

13-322022 5 T Krah, 2nd International DCC Conference

Support developing DCCs

Offerings:

= Consultancy for organisations (DKD, DAKKS, EMNs, ...).
= Executing projects in collaboration with partners.

» Development of Good Practice examples.

| ]
Physikalisch-Technische Bundesanstalt ® Braunschweig and Berlin National Metrology Institute
13-332022 [ T. Krah, 2nd International DCC Conference
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Wl
Summer School QF g
= Date: Group 1: 2022-06-13 to 2022-06-17
Group 2: 2022-06-20 to 2022-06-24
= Scope:
= Topics: Fundamentals of the DCC, Good Practice examples, ... @

= Getting started with the DCC
» Hands-On work with DCC (active participation required)

= How to get involved? 3
= Application required ii ‘F .

Cliwteumeten

= Application should be addressed to dcc@ptb.de

= Prerequisits: &
&
= Proven IT knowledge (web programming, C++, Java, ...) &

= Knowledge of calibration processes (performed calibraticns, preparation of calibration
certificates, ...)

= Funding: ()
= In collaboration with department 9.3 infernational Cooperation funding possibilities will be V
checked individually (contact: digitalisation@ptb.de). Kudprtn
Physikalisch-Technische Bundesanstalt B Braunschweig and Berlin National Metrology Institute
13-322022 7 T Krah, 2nd International DCC Conference

Physikalisch-Technische Bundesanstalt
Braunschweig and Berlin

Bundesallee 100

38116 Braunschweig

Dr.-Ing. Thomas Krah

Phone: +49 531 592-9451

E-Mail: thomas.krah@ptb.de

) www.ptb.de

“ Status: 03/22
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Final Discussion and Further Steps
Presenting author Siegfried Hackel, PTB, Germany

Siegfried.hackel@ptb.de
dcc@ptb.de

Abstract

A summary of the conference will be given. Furthermore, an outlook into the near future
based on the results of the DCC conference will be shown. The third international DCC
conference will be announced.
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b Physikalisch-Technische Bundesanstalt
‘,‘ Braunschweig und Berlin
= Nationales Metrologieinstitut

Final Discussion and Further Steps

Siegfried Hackel

02
Statistics

Continent Participants ' PARTICIPANTS

Africa 59

America 145

Asia 137

Australia | Oceania 13

Europe 143 Africa

PTB 82 "y

DKD 1 1 4 Ar;le:/ica
Bom 693 “

At the End: 708

Europe
~_ 21%

PTB =ZAHLENWENN('2022-03-01"1$K$2: SK$694: Statistics_Continent!A2)

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut
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03

Statistics
Participants
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Statistics
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The Conference itself
» Welcome
v" CIPM-Strategy for Digitalization
= |t is good that the necessity has been
recognised and that accelerated processes are
to be established.
= Quick decision for Digital SI and uniform DCC
mandatory
» |Implementation strategies
v" USA: Impressive investments
v" Intensify coordination and discussions
BPB
06

The Conference itself

» Necessity of Good Practice (GP)
v" Common realisation is there that GP is important
for lifting the treasure of machine interpretability
» Call for an international NGO
v' Determination of GP and (sub-) schemes
v’ Storage of agreed GP and sub-schemata
v Transitional solution at PTB
» Use of the data from the DCC
v' 2022-03-01 14:30: Simple Python example has
shown this

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut
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The Conference itself

» Quantity | Value | Unit
v Topic in two presentations
v CIPM has this in focus and is working on a
proposal
v" DCC can easily implement this
» Adapting norms and standards to the fourth
industrial revolution
v' Great need to improve

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut

08
The Conference itself

» DCC-Syntax 4.0
v" DX, DCC, DCR, DCA, DTC, DRM
= Call for active cooperation by email to

“"abbreviation”” @ptb.de

v Envelope
= Alively discussion shows that new
possibilities can optimise processes.
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The Conference itself
» List of requirements of accreditation
bodies for the DCC
v Reference to lecture by DAkkS
v’ Discussion is neccessary
» |T-Security
v" his topic will continue to accompany us
Physikalisch Technische Bundesanstall B Braumschwelg and Berln Nationaies Metologieistia
10
The Conference itself
» xsdMETAS and DCC
v’ 2022-03-01 12:45: Implementation of Digital
Calibration Certificate at NIMT
v Lecture commitment from METAS at 3rd
International DCC Conference
von-Daniel-Hutzschenreuter-an-alle:---3:10-PM1|
No-Federico, this-is-not-waht sayed-+ ]9
von-Federico-Grasso-Toro-METAS-an-alle:--3:11-PM1]|
hey-daniel.-my-mistake!-understood-it-wrongly!{]
von-Siegfried-Hackel-PTB-an-alle:~3:12-PM9q
S ——— I
Physikalieoh Techmische Bundesanstall Bl Braumsohivelg und Beri ToT—y—
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Look to the Future
» Third International DCC Conference
> Save the Date: 2023-02-27 to 2023-03-03
(online)
12

Look to the Future

» Online-Proceedings
v" We will publish an online conference volume
(DOI)
v" The request to the speakers for publication is in
progress
v" You will be informed when the proceedings are
published
» https://www.ptb.de/dcc
v All information can be found here

Physikalisch-Technische Bundesanstalt @ Braunschweig und Berlin Nationales Metrologieinstitut
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Thanks a lot!

Héctor Laiz
Frank Hartig
Chairpersons

Benjamin Gloger
Christian Keilholz
Gamze Séylev-Oktem
Jan Loewe
Justin Jagieniak

Kai Mienert
Lutz Doering
Moritz Jordan

Muhammed Ali Demir
Thomas Krah
Shanna Schénhals

PIB
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® www.fotalia.de

CLEIEL

Physikalisch-Technische Bundesanstalt
Braunschweig und Berlin

Bundesallee 100

38116 Braunschweig

Germany

More questions? Please contact:

Dir. u. Prof. Dr. Siegfried Hackel Dr. Shanna Schénhals
Phone: +49 531 592-1017 -1240
E-Mail: siegfried.hackel@ptb.de shanna.schoenhals@ptb.de

' www.ptb.de/dcc

“ 2022-03-03
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Physikalisch-Technische Bundesanstalt
Bundesallee 100
38116 Braunschweig, Germany

Abteilung 1.01
Phone: +49 531 592-1017

Fax: +49 531 592-69-1017
E-Mail:  Siegfried.Hackel@ptb.de

www.ptb.de

As of: March 2022
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ﬁ Federal Ministry
for Economic Affairs
and Climate Action

The Physikalisch-Technische Bundesanstalt, the National
Metrology Institute of Germany, is a scientific and technical
higher federal authority falling within the competence of the
Federal Ministry for Economic Affairs and Climate Action.

Page 317 of 317


mailto:Siegfried.Hackel@ptb.de
http://www.ptb.de/

